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Ford's the van leader... 
with more payload for 1980. 


Ford's out-front engine design means plenty of move-around 
room for driver, plenty of inside passenger comfort. 

There's a great Captain's Chair swivel option —for 
all-around comfort and convenience. Plus a wide choice of 
van styles and engine options. And, Ford E-350 vans even 
run on regular gas. 

And Ford vans are built tough. They can take up to 
2,300 kg (5,070 Ibs.) of payload — more than last year. 

It's easy to see why more people drive Ford 
than any other van! See your Ford Dealer! Ask 
him about Ford's anti-corrosion warranty. And 
ask about Ford's Extended Service Plan. 


Out-front design! 
The engine's forward for 
easy move-around room 
inside. Even tilt steering 
wheel, swivel/reclining 
Captain's Chair options. 
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Wide choice of models. 
Everything from luxurious Club Wagons 


Big payload capacity! Tough frame! that have more cargo space than most 
—ord's out-front engine design Ford vans have body-on- station wagons and can seat up to 15 
offers big payload capacity. frame construction, cush- people, to Cruising Vans that come 
=ord’s the van leader with more ioned by rubber mounts already customized. 

oayload for 1980. to help soak up bumps. 


Tough Тміп-1-Веат 
suspension, too. FO = D 
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Ford:out front in van design. Foro omision 
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FREE PHOTO BOOKLET 
FROM"EVEREADY" POWER CELLS. 


And a chance to win a trip to Paris, Rome and London. 


Don't pass up these great offers from 
“Eveready” Power Cells. 

Free Photo Booklet. Get your free copy of 
The Picture Perfect Book, compliments of 
“Eveready,” at your local camera retailer. This 
16-page book is full of tips on how to use and 
care for your camera and equipment. Everything 
from lens cleaning to backlighting techniques. 
This valuable source of information, will provide 
the novice or the expert with helpful hints for 
better photography. 

Free Trip. A chance to win a trip to three of the 
world's most picturesque cities— Paris, Rome and 
London plus $1,000 cash...so you can buy the 
photo equipment you'll want. It's simple. Just fill 


out and mail the sweepstakes entry form you'll find in your 
copy of The Picture Perfect Book. 

Best offer of all. "Eveready" Power Cells offer depend- 
able, long lasting power, when you need it most. No wonder 
so many camera manufacturers choose "Eveready" Power 
Cells as standard equipment. Next time you 
want batteries for your camera equipment, 
insist on “Eveready.” (If you can't find 
The Picture Perfect Book at a 
participating retailer, write to 
“Eveready,” PO. Box 4279, 


Long Island City, NY. 11104. №59 и photo 
The book with sweep- [ ET rr 
stakes entry form will T gA 

be mailed to you.) | 23 
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PS READERS TALK BACK 


Address letters for this column to: Readers Talk Back, 380 


Madison Ave., New York, N.Y. 1 


17. Because of the large volume 


of mail, we are unable to acknowledge unpublished letters. 


Uncanny star(s)? 


| was fascinated by your August "Science 
Newsfront” report on the uncanny star- 
like object, dubbed SS 433, which appears 
to be both coming and going at the un- 
heard-of speed of 50,000 kilometers per 
second. 

| propose that this is not one object, but 
two, orbiting a common center of gravity. 
Their plane of orbit is in direct line with 
Earth, and while one is receding from us, 
the other is approaching us from the other 
side. This would account for the conflict- 
ing Doppler shifts of emission lines in its 
spectrum. Furthermore, the fact that the 
lines shift on a regular 160-day cycle 
would tend to establish that period of time 
as one orbital revolution. From that, it is 
easy to calculate that the two objects orbit 
a common center of gravity at approxi- 
mately the same distance as Venus’ orbit 
around the sun, except at an orbital veloc- 
ity more than 1000 times greater. This 
would mean that their common center of 
gravity would have to have tremendous 
mass in order to retain two objects with 
such orbital velocity. There is only one 
thing that seems to fit that description—a 
black hole. 

Two stars, with slightly different chem- 
ical composition, are orbiting a black hole 
in tandem. Even as light is bent by a grav- 
itational field no greater than the sun's, 
imagine how much more the spectrum is 
affected as it skims the “event horizon” of 
a black hole, perhaps giving the indication 
of strange, unnamable chemical ele- 
ments. 

Robert P. Pyles, Morgantown, W. Va. 


Weather alert—buyer alert 


A tornado struck our area three weeks 
ago. That, along with your July article 
"Weather-Alert Radios," prompted me to 
buy a Regency C1WA receiver. After | 
bought it, | wrote to the National Weather 
service for a list of current stations and 
their operating hours. To my disappoint- 
ment, | found that my area is served only 
by a part-time station, operating from 5 
AM to 5 PM; | would not have known about 
the tornado even if | had had my receiver 
at the time it struck. 

I would advise any readers considering 
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such a purchase to first get this pamphlet 
(write to NOAA, 8060 13th St., Silver 
Spring, Md. 20910, Attn: W112). Unless 
they are within 40 miles of an operating 
statiog, the alarm feature of the radios 
probably won't operate properly. Perhaps 
this will save someone $30 to $300 for a 
neat-looking radio that won't do a worth- 
while thing. 

Garry Elfstrand, Annandale, Minn. 


Payback must take a back seat 


| have just finished reading "Alternate-En- 
ergy Answers” in your July issue. The an- 
swers to two questions, “Solar Air Condi- 
tioning” and "Adding Solar Heat," stress 
the economic payback of the systems. 

It is high time to stress, instead, the fact 
that fossil fuels are in short supply, and 
that the situation will worsen. This is the 
resource that must be preserved, and as 
time passes the payback must take a back 
seat to conservation. 

William L. Allen, Silver City, N.M. 


Where's Rovac? 


| have been following Rovac, the no-Freon 
air conditioner, through your magazine 
for six years [Aug. '73, Feb. '75, and Aug. 
76]. Unless | have overlooked it in recent 
issues, this device seems to have dropped 
out of sight. 

How is Dr. Edwards doing with his little 
fuel saver? Has Rovac been perfected and 
put through any long-range tests? Who (if 
anyone) is producing Rovac heat-pump 
systems and under what brand names? 

Don Charest, New Bedford, Mass. 


There is no consumer product yet avail- 
able. Edwards is continuing to perfect the 
technology and is working under Army, 
Navy, and Air Force contracts. 


Diagramming current lag 


Take another look at the plot of motor 
current and voltage in the interesting arti- 
cle on "Nola's Motor Controller" in the 
July issue. The caption describes current 
lagging the voltage, which is right for an 
induction motor. The graph, at first in- 
spection, appears correct, since current is 
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What a man serves is often areflection of the man. 


Seagraus VO. 


The symbol of imported luxury. Bottled in Canada. 


Enjoy our quality in moderation. 


Canadian whisky. A blend of Canada’s finest whiskies. 6 years old. 86.8 Proof. Seagram Distillers Co., N.Y.C. 


Marlboro Red or Longhorn 100's— 
you get a lot to like. 
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100: 18 mg" 


> # Kings: 17 mg" tar, 1.0 mg nicotine— 
y. 1.1 mg nicotine av. per cigarette, ЕТС Report May" 78 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


DETROIT REPORT 


By JIM DUNNE 


Shetley Turbo-Diesel 


The new Shetley Turbo-Diesel (shown in 
photo) is the successor to the Moody- 
mobile, the vehicle developed in Florida 
from a Capri chassis and off-the-shelf 
drive-line parts, which has gotten a lot of 
publicity because of the spectacular fuel- 
economy claims made for it. This new car 


is the brainchild of Michael Cobb Shetley, 
of Cocoa Beach, who teamed with Ralph 
Moody on the Moodymobile before their 
partnership broke up. He claims even more 
amazing performance for the new car: 

€ 75 mpg on the highway, 63 in city 
driving. 

€ 93.6 mpg on the highway, at a steady 
48 mph. 


The high mileage Mercu 


© 110 mpg at a steady 45 mph on a 
dynamometer. 

© А top speed of 112 mph. 

The EPA, however, came up with much 
more modest fuel-economy  figures— 
which are actually bettered by four pro- 
duction cars, including the VW Rabbit Die- 
sel. EPA tests scored Shetley's car at 52 
mpg on the highway and 34 mpg in city 
driving. Even more significant: Shetley's 
car flunked two emissions tests. Shetley's 
car had a hydrocarbon emission level 68 
percent over the maximum allowablê 
amount for 1980 cars, while NO, levels 
were 15 percent above the standard. The 
Shetley car did not exceed the carbon 
monoxide standard. 

Shetley claims that the parts used in the 
car are readily available and proven, that 
the car's total cost will be $8000, and that 
he'll be able to produce 40,000 a year. He 
says he is lining up Lincoln-Mercury deal- 
ers to merchandise the car and says they 
will provide service and warranty work. 
Production was to have started in August, 
shortly after this was written. 

All numbers on price and sales are, of 
course, Shetley's, and | have no way of 
knowing whether they're reasonable or 
not. And whether the financing is avail- 
able to set up production of 40,000 cars a 
year and whether they could be brought 
in to sell at $8000 are both sheer specula- 
tion at this point. 

| drove a short distance in the car, and 
can report that while noise and vibration 
levels are higher than in other diesel se- 
dans, they are not especially bothersome. 
Driving on the highway with the windows 


Mercury Bobcat 

Mercury Bobcat for 1980 gives you 
that special Lincoln-Mercury flair, 
lots of standard features, and high 
EPA ratings. 


Mercury Zephyr Z7 


The 1980 Zephyr Z-7 is one of the most 


Mercury Zephyr Ghia | 

| Like all nes the Zephyr Ghia has better 
distinctively styled, personal-size cars in gas mileage ratings than most American- mad 
America. Plus, it has the EPA mileage cars. But the Ghia option gives you something 
estimates thousands of people are soon fc for. extra. That important touch of ак aa 


“Compare this estimate to the estimated MPG 
of other cars. You may get different mileage, 
depenaing on how fast you drive, weather 
conditions and trip length. Actual highway 
mileage will probably be less than the 
estimated highway fuel economy. California 
estimate lower 


open at 50 mph, the engine noise disap- 
pears; but even at slower speeds, the die- 
sel rap and roar are acceptable. 

The car uses a standard Capri chassis, 
into which Shetley has fitted a four-cylin- 
der, 165-cu.-in. Perkins diesel engine. It's 
boosted by a RayJay turbocharger, and 
coupled to a five-speed Borg Warner man- 
ual transmission, with an overdrive ratio 
of 0.80:1. The rear-axle ratio is 2.79:1. 
Both ratios are commonly used, and were 
specifically chosen for top economy. 

Acceleration is fairly slow, but accept- 
able. Using the first three gears, | acceler- 
ated to 60 mph in 19.3 seconds. There was 
some clutch chatter, which was blamed 
on an oil leak, but otherwise the power 
train performed without a hitch. 

The Shetley car seemed too good to be 
true—and it was. But Shetley says, “l'm 
not ashamed of the mileage results; it's 
the best of any car built in America." He 
also claims the EPA did not give his car a 
fair shake in its tests. At the same time, he 
announced plans to build a new turbo- 
diesel Capri that he will submit to the Cali- 
fornia Air Resources Board for testing. 
The CARB has tougher emission stan- 
dards than the EPA. 


Goodbye, zero-to-60 


The time-honored zero-to-60-mph criteri- 
on for measuring acceleration is going out 
of style, at least with most General Motors 
engineers. There are two reasons: First, 
60 mph is above the legal speed limit, and 
therefore not appropriate to good citizen- 
ship. More importantly, today's engines 


are too small to give good acceleration 
through that range. So Chevrolet and 
Buick have come up with a minimum ac- 
celeration bogey that all of their cars must 
meet: eight ft/sec? between five and 10 
mph, at full acceleration. It may be only 
momentary, but that rate gives the driver 
a feeling of power and performance that's 
equal to a 15-second zero-to-60-mph time. 
Of course, many cars exceed the bogey by 
a wide margin. A 350-V8 Riviera, for in- 
stance, will attain 15 ft/sec?. 


Get a truck 


Soon, the only vehicles available for tow- 
ing big travel trailers may be trucks, since 
car engines are getting smaller and less 
powerful. Chrysler says that light trucks 
could be the only trailer-towing vehicles 
left in the 1980's, because of fuel-econo- 
my restrictions on cars. 


Small U.S. pickups, vans 


Chevrolet and Ford are both working on 
compact pickups that will compete with 
the imports. Vans using these chassis are 
also in the works. Chevy says it will con- 
tinue to import the LUV until its compact 
pickup is introduced, and that the full-size 
pickup will continue to be produced, 
as well. 


Another smaller Cadillac 
The de Ville line is next for resizing at Cad- 


illac, in 1983. Though not as small as the 
new Seville, the future luxury models will 


again be chopped in length almost as rad- 
ically as they were in 1977. Length will be 
208.9 inches, down from the current 
219.8; wheelbase will be shortened to 
118.9 inches, from the current 121.4. Note 
the differences: The car will be almost 11 
inches shorter, while wheelbase will be 
cut only 3.5. Therein lies a big secret: Cad- 
illac is testing a chassis similar to that of 
the big Citroens, with air suspension, long 
wheelbase, and front drive on a compara- 
tiveiy short car. These changes, along 
with a 265-cu.-in. aluminum V8, will cut 
weight drastically, yet allow Cadillac to 
keep the luxury ride and performance that 
some drivers demand. 


Throttle-body fuel injection 


A combination of carburetor and fuel in- 
jector is being touted as the newest an- 
swer to precise fuel metering. It is used on 
some Cadillacs and Lincolns now, but is 
expected to spread to other engines soon. 
The hybrid system uses either one or two 
fuel injectors to squirt gasoline into the 
throttle body (a central chamber external- 
ly resembling a carburetor), where it 
mixes with air and is then drawn into the 
combustion chambers. This system is 
also called CFI (central fuel injection). Sys- 
tems used on many other cars, like Mer- 
cedes-Benz, Porsche, and Volkswagen, 
have multiple injectors just before the 
combustion chamber that squirt fuel to 
each intake port. In the newer, CFl system, 
the air/fuel charge has a longer time to 
mix and is said to make a better-burning 
combination. Gs] 


t that Lincoln-Mercury difference, and good gas mileage ratings, too. 


Mercury Capri RS 
Sleek. Sexy. Aerodynamic. 
That's Capri RS for 1980. It's hard to believe 
EX that a car this exciting also has EGO доо. 
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Mercury Capri 

Capri for 1980 features full instrumentation. 
Halogen headlamps. And a hatchback 

with fold-down rear seat. It's a little touch of 
Еи гора їп а lot of American car. 
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Flowered stick-ons add texture and slip-resistance 


Last year 67,000 people were injured 
in bathtub accidents. So while a 
flowered bathtub might look a little 
silly, it would certainly be safer than 
a plain shiny tub. 

But why bother going to that ex- 
treme when you don't have to. Con- 
sider the Owens-Corning bathtub— 


1 i 1 
to an otherwise slippery tub. 


the world's first unshiny bathtub. 
It's more slip-resistant. 

The Owens-Corning bathtub isn't 
as slick as a shiny tub. Instead it has 
a softly textured finish. Not just on 
the bottom, but all over. 

Stepping in is safer. Showering 
is safer. And when sitting in the 


Which slip-resistant bathtub 


tub, you re much less apt to slides 
around. 

In short, the Owens-Corningt 
bathtub is a safer place to take a 1 
bath than your ordinary shiny tur 

It's chip-resistant. 
Instead of a thin layer of delicates 
enamel, the finish of the Owens-- 


yould you rather live with? 


orning tub goes all the way 
rough the tixtu 


e fixture. 
rneer to chir 


‘There s nothin 
ip or peel. 


It won a wobble. 
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SCIENCE NEWSFRONT 


By ARTHUR FISHER 
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Heat-sensing cop car 


A special infrared sensor, here mounted 
on a modified Range Rover, allows police, 
security, or rescue forces to spot people, 
animals, or other warm objects even 
when they are completely obscured by fo- 
liage, darkness, fog, or smoke. The nar- 
row-beam sensor head can be pro- 
grammed to scan through any preset an- 
gle, and stops automatically when a ther- 
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mal target is detected. The sensor re- 
sponds to infrared radiation (which is 
emitted by all objects containing heat en- 
ergy) and is sensitive to temperature dif- 
ferences of only 0.2 degree C between a 
target and its surroundings. 

The upper pair of pictures shows the 
sensor at work. In the top photo, a pre- 
sumed malefactor is clearly seen standing 
in the brush. But his concealed comrade 
in crime, kneeling behind a bush, is re- 
vealed only when the system converts the 
sensor's output to electronic signals. 
These produce a high-contrast video im- 
age on a miniature TV screen. The infra- 
red detection system was developed by 
M.E.L. of England. 


New blades for old mill 
Yes, the eggbeater windmill in this photo 


does look familiar, but there’s a signifi- 
cant difference. The 55-foot-diameter ver- 
tical-axis wind turbine (VAWT) has been 
used in wind-power research at Sandia 
Laboratories since March 1977. You saw it 
on our cover in May 1975. But now its effi- 
ciency and electrical output have been en- 
hanced by the addition of a set of new, 
more effective, and more economical 
blades. 

The blades of the VAWT must be air- 
foils: They are shaped like the cross sec- 
tion of an airplane wing. It is the aerody- 
namic lift from the blades that provides 
driving torque regardless of wind direc- 
tion. This key aspect of the VAWT means it 
does not need to be constantly aimed into 
the wind. 

The original blades of the Sandia 
windmill had aluminum leading and 
trailing edges separated by paper honey- 
comb wrapped with fiberglass. The new, 
24-inch-wide blades are extruded from 
aluminum, and have an improved airfoil 
shape (seen in the cross section held in 
the photo by VAWT project engineer Emil 
Kadlec). The 80-foot-long finished blades 
have a quarter-inch-thick skin supported 
by four internal ribs integrally formed dur- 
ing the extrusion process. With the new 
blades, the Sandia turbine generates 60 
kilowatts of electricity at 50 rpm in a 30- 
mph wind, compared to 50 kilowatts with 


Ie NR. 


the old 21-inch blades. Given this im- 
proved efficiency and a lower cost (esti- 
mated at $2 a pound for 1400-pound 
blades in mass production), Sandia engi- 
neers think that, in areas with high pre- 
vailing winds, VAWT's may ultimately 
feed electricity into the national grid at a 
cost of about four cents per kilowatt- 
hour. 


Great elm-blight contest 


l've received many letters in response to 
the item in my August column asking for 
the original purpose of that cotton exper- 
iment. No winners yet. Answer next 
month. 

Continued 


ere quality drinks begin. 


Drinks made with Seagram's 7 
Crown taste better because 
Seagrams 7 tastes better all by 
itself. Make Americas finest 
whiskey a part of your holiday 
entertaining. And enjoy our 
quality in moderation. 


Seagram's 1 Crown 
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Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 
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© 1979 В. J, Reynolds Tobacco Co. Rich Taste-Low Tar 


“Taste Reals new golden taste! 
Richer...mellower than before" 


Real’s new golden leaf tobacco blend does it. 
Tastes richer... mellower...more satisfying. 
A taste that’s pure gold. 


The smoking mans low tar 
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Plastic-wrapped energy 


A new storage-assisted air-conditioning 
system that relies on sausage-shape, 
polyester-wrapped packages of heat-stor- 
ing salts has been developed by the Insti- 
tute of Energy Conversion of the 


University of Dela- 
ware, with help 
from the Du Pont 
Company. The sau- 
sages, which rely 
on  food-process- 
ing technology, 
contain a patented 
mixture of hydrat- 
ed salts. As these 
salts freeze and 
melt, they absorb 
or release large 
quantities of en- 
ergy. In practice, 
the air conditioner 
runs at night, using 
cheaper off-peak 
electricity, and 
freezes the salts at 
13 degrees C (55 
degrees F). During 
the heat of the next 
day, the salts melt, 
creating cool air that is circulated by a fan. 
The savings to the consumer are esti- 
mated to be $216 a year, and the national 
savings of fuel equivalent to 100 million 
barrels of oil per year within the next 10 
years. Payback period for the consumer: 
four years. 


Sea urchins and blood vessels 


The search for new techniques to perfect 
replacement body parts now goes under- 
water for such unlikely helpers as sea ur- 
chins. In a procedure developed at the 
UCLA School of Medicine and Harbor! 
UCLA Medical Center in Torrance, Calif., 
technicians inject a special rubber com- 
pound into prepared sections of sea ur- 
chins and coral, which contain millions of 
tiny pores. After the rubber is vulcanized 
in the skeletal sections, the sea urchin or 
coral material is dissolved away chemical- 
ly, leaving a microporous tube of polyure- 
thane rubber. In the photo, Donald V. Hil- 
legass, head of Goodyear's Aid to Medical 
Research Program (which furnishes the 
special rubber), examines a slender rub- 


ber tube produced from a sea urchin by 
this technique. Such tubes may someday 
be used to replace small blood vessels, 
even damaged parts of the windpipe. 


Mirror device aids vision 


The aftermath of stroke or other brain 
trauma is sometimes a partial blindness 


called homonomous hemianopsia, or HH. 
Victims of this affliction cannot see any- 
thing on the affected side. For example, 
someone with right-handed HH is blind in 
the entire right half of the visual field in 
both eyes; the left-half field in both eyes 
remains normal. Until recently, there was 
nothing to be done about the disorder. 
But when a friend of RCA vice-president 
Jerold J. Benavie was stricken with HH, 
Benavie devised this prototype.optical de- 
vice, for which RCA has received a patent. 
It has two mirrors and is designed to be 
worn over glasses, as shown here. The 
mirrors are adjusted to bring into the us- 
able visual pathways images that come 
from the blind side. RCA will grant li- 
censes under its patent for the production 
of the corrective optical device. Eis) 


_“The Sealer” 


You'll never have to 
wax your car again! 


The new Seal-a-Shine “Sealer” is 
not a wax. It's a revolutionary two- 
phase treatment that professional 
service centers charge $120.00 to 


| $180.00 for. 


Follow the simple instructions, 
and there's nothing to it. 

The first phase is the application 
of the "Sealer's" restorer on a clean, 
dry surface. When it turns chalky 
white, rub it easily to a brilliant shine 
and you're ready for phase two. 

Spraying a small area at a time, 
you apply the "Sealer's" Sealant 
spreading it evenly with a clean pad 
or absorbent ‘J’ cloth. 

Minutes later, your car will look as 
though it just came out of the show- 
room. And it'll stay that way. Because 
what the “Sealer” treatment does is 
penetrate the pores of your paint, 
absorb itself right into the surface, 
and create a tough shield against 
sun, salt and stains. 

Send for your Seal-a-Shine 
“Sealer” kit today. For only $49.95, 
youll never have to wax your car 
again. We guarantee it. 

Guarantee 

The two-step kit you will buy will 
be replaced in total if it does not 
keep a permanent shine on your car 
for the life of your car. Liability 
limited to replacement of the product 
only. 


| B-V Distributors. Dept. 100 { 
| P.O. Box 510. 

| Grand Island. New York 14072 { 
[ I'm sold! Please send me___Seal-a- | 


| Shine “Sealer” Kit(s) at $49.95 each 
(handling and delivery included). If I 

eia any signs of deterioration in the | 
shine after applying the “Sealer” correct- 


| i ly, and not using any other wax or sealer, I 


| will be given a replacement kit free. 

| [] My check or money order is enclosed for | 

[I$ Or charge it to my O VISA | 
O Mastercharge O American Express. ) 

i (N.Y. & Ont. residents add sales tax.) 


i 

| BEND ЖЩ сс =н == == ج‎ { 

l Expiry Date. . SE ! 

| Signature |. | 3. 3 Á 34 |] 

i (necessary to ship merchandise) i 

| Name 

| Address 

| City 

i Zip Code 
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AT FAR BELOW DEALER COST! 


НОМЕ COMPUTER 


By VIDEOBRAIN, with 4K of ROM, 1K of RAM. 


Expandable up to 8K with slide-in Cartridges! 


Amarican M 
With 1 Year Warranty! 


SPECIFICATIONS 
CPU: F-8 microprocesor, 8 bit. 
Memory: 1K byte RAM, 4K byte ROM. 
Inputs: 36-key keyboard with 71 input 
symbols; 2 joysticks (can accommodate 
up to 4 joysticks); cartridge programs 
with 2K to BK memory. 
Outputs: Standard TV signal (RF) in- 
cluding 16 colors and sound; receivable 
on channel 3 or 4. 
Expansion socket: Includes lines for 
data transmission, reset, interrupts, bi- 
directional sound, power for add-ons. 
Power: 120V AC, 10 watts typical pow- 
er consumption. 
FCC and UL approved. 


Regular Retail: 
VideoBrain.. 500.00 
3 Free Cart..... 78.00 


value: 578.00 
Value: | v 

NOW, while our very 
limited supply lasts: 


Mastercharge & VISA only: 
Phone your order Toll-Free. 


800-328-5082 


In Minnesota call 
collect: 612-729-2345 


` C.O.M.B. Co. 
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THE NATION'S LARGEST AUTHORIZED MAIL 
ORDER LIQUIDATOR OF CONSUMER PRODUCTS 


Does not 
include 


PUBLIC NOTICE! 
BANKRUPTCY 


and Financially 
Distressed Merchandise! 


We are authorized liquidators of large 
inventories that must be quickly sold at 
sacrifice prices because of: 

Bankruptcy 

Sheriff's sale 

Bank loan foreclosure 

Insurance claim salvage 

Manufacturer's overproduction 

Last year's models 
if your company finds itself in any of 
the situations listed above and is forced 
to sell large inventories for immediate 
cash, call us. Only products in perfect 
operating condition (or slight blemishes 
that do not affect operating efficiency) 
will be considered. 
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NOW ata sensationally low liquidation 
closeout price! Hooks up quickly to 
your TV (B&W or color). Even if you 
never touched a computer before, you 
can easily master the VideoBrain and 
put its amazing capabilities to work for 
you! 

Price includes console keyboard, 3 pre- 
programmed cartridges, 2 joystick controls, RF 


switch box, AC Power Adapter, instruction 
manual, 1 year warranty. 


It's the same computer shown on the cover and inside article of the 


March ‘79 Popular Science and also featured in a Fall ^78 Video Magazine article! 


10,000 transistors, on a pure silicon wafer half the 
size of your fingernail, perform 500,000 instructions 
PER SECOND! Using pre-programmed cartridges, 
VideoBrain can perform a wide variety of functions! 
FOR YOU! VideoBrain can quickly do difficult 
calculations; store data in memory; help analyze 
household expenses, investments, taxes, etc. It can 
even receive valuable data from business computers, 
nationwide, through your phone! 

FOR YOUR CHILDREN! Learning is fun with 
VideoBrain. TV display encourages them to increase 
abilities in music, math, typing, spelling, etc. 

FOR ENTIRE FAMILY! VideoBrain provides 
unending hours of fun and excitement with a wide 
variety of fascinating video games! 


VIDEOBRAIN IS EXPANDABLE! 
Available from C.O.M.B. Co: 
Expander |: Lets you use ordinary audio cassette 
recorders for memory to store programs or data. 
Available from electronic stores: 
Acoustic Modems: Connects VideoBrain to 
timesharing computers nationwide through your 
phone. (Used with Expander 1.) 
Printer: Turns data on TV screen into printed copy. 
(Used with Expander 1 and Acoustic Modem.) 


FREE! 3 Cartridges With Computer! 
Vice Versa: Modern version of fascinating Oriental 
game of "Go" with choice of clever TV opponents to 
beat. A $30.00 value, yours FREE! 

Music Teacher: Learn to read and write music! 
Compose your own tunes on TV ... VideoBrain plays 
them back! A $24.00 value, yours FREE! 
Wordwise 1: Builds vocabulary and spelling skills 
with a challenging word game on TV. A $24.00 
value, yours FREE! 


Additional Cartridges, at v» Price! 

(See descriptions in Order Form.) IMPORTANT! 
Orders for additional cartridges MUST be placed 
NOW because we plan to liquidate all excess 
cartridges to dealers immediately after this sales 
promotion is through! 


3258 MINNEHAHA AVE. S. 
MINNEAPOLIS, MINN. 55406 


PHONE: 612-729-2345 
TOLL-FREE: 800-328-5082 
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C.O.M.B. Co. / Liquidators 
| Dept. 35, 3258 Minnehaha Ave. S. 
Minneapolis, Minn. 55406 
Enclosed is my check or money order. Please send the 
VideoBrain Home Computer System and 3 FREE 
[Sore aes for only $164.00 plus $6.00 shipping and 
handling. Also send the following items at additional cost: 


| CARTRIDGES FOR EDUCATION! 
| Regular $24.00 cartridges. NOW only $12.00 each: 
| L] Wordwise 2: Teaches typing with 3 exercises for 
beginning typists. Includes "Cypher" word game. 
L] Video Artist: Create original designs in 16 colors, 
Quadruple into a kaleidescope; put in motion! 
| Regular $30.00 cartridges. NOW only $15.00 each. 
C] Math Tutor 1: Makes learning fun! Student works 
out arithmetic problems on TV screen 
[1] Lemonade Stand: Simulates a small business to 
| teach basic business management. 


CARTRIDGES FOR ENTERTAINMENT! 
| Regular $24.00 cartridges. NOW only $12.00 each: 
| [] Pinball: For pinball fanatics! Has exciting color, 
movement and sound 
_] Blackjack: One or two players try to beat dealer in 
card-style game 
Regular 530.00 cartridges. NOW only $15.00 each: 
L] Gladiator: 384 action-packed games in versions for 
ancient, modern or future warriors! 
O Tennis: Like the real thing with fast movement and 
realistic players, spectators, animated ballboy! 
O Checkers: The ever-popular game of strategy with 4 
computer opponents of varying degrees of skill. 


FOR ADVANCED SOPHISTICATION! 
[] Expander 1: Lets you use low cost audio cassette 
recorders for memory data storage. Regular $170.00. 
NOW only $85.00! 
O Timeshare: Allows you to access data of timeshare 
computers across the nation by phone. Used with 
Expander 1 and Audio Modem described inad. Regular 
$80.00. NOW only $40.00! 
L] Money Minder: To record, analyze expenses for 
money management. Uses Expander 1. Regular 
$80.00. NOW only $40.00! 
C] Financier: For personal financial use and general 
household calculations. Regular $70.00. NOW only 
$35.00! 


PLEASE PRINT CLEARLY | 

| Name ич 

| Address 

| City 
State 

| Phone 
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The chances are excellent that... 


You have a talent other people 
are willing to pay for! 


You're “handy” around your __ 
house, have the ability to fix ` £ 
things, and *make them work 
right"...that's why there 
may be a rewarding career 
for you in Electronics. 


A career in Electronics? 


Absolutely. Because you're interested 
in things. How they work. Why they 
work. How to take them apart and 
put them back together. Plus... 
you've got a head for detail work. 


Your chances are excellent 
With the right kind of specialized 
technical training, you can have a 
challenging, financially rewarding future waiting for 
you in Electronics. Think of the career opportunities 
... computers, aerospace, 2-way radio communica- 
tions, radio/TV broadcasting, medical electronics, to 
name just a few. 

And, surprisingly, you don't need a college degree! 

All you need to do to qualify for one of these excit- 
ing career fields is to build upon the technical aptitude 
you already have . . . just put your hands and your 
head to work with a CIE Electronics career course. 


You learn by doing 

The CIE method of instruction is the refinement of 
over 40 years of Electronics, independent home-study 
experience. It works. And you don't need any prior 
electronics experience. A CIE career course can take 
you from ground zero right up to training in Lasers, 
Microminiaturization, Radar, Analog Computers, 
and various applications in Communications. 

In some CIE courses, you'll perform “hands-on” 
experiments and tests with your own CIE Personal 
Training Laboratory. And, if TV technology and dig- 
ital Electronics are your main interest, you can select 
from several courses that involve working with and 


Put your talent to full use 

We believe that you may be a "natural" for Electronics, 
and we'd like to tell you more about potential career 
fields and our school. We'll be glad to send you our 
complete package of FREE career information if you'll 
send in the card or write mentioning the name and date 
of this magazine. For your convenience, we'll try to 
have a school representative contact you to review vari- 
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troubleshooting а TV. (And the TV 
is yours to keep, too!) This combi- 
nation of “head and hands" learning 
locks in your understanding of the 
crucial principles you'll use on the 
Job in your new career. But, don't 
kid yourself. . . 

Electronics is not an "easy" science 
and CIE courses are not “snaps.” 
Subject matter is technical, thorough, 
and challenging. It has to be. We're 
training you for a career. So the pre- 
sentation of ideas 1s logical, written in 
easy-to-understand language... you 
progress step by step, at your own 
pace. 


CIE Education by mail 
There is no need to “go back to the 
classroom" with CIE. Because you 
learn at home or wherever else is convenient. You 
keep your present job and income. No cross-town 
commutes. You decide when and where you study best. 
Your eventual success . . . at CIE and in your elec- 
tronics career . . . will be determined by your own 
motivation and self-discipline. You can do it. And CIE 
can show you how. 
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Patterns shown on TV and oscilloscope screens are simulated. 


ous educational programs and assist in course selection. 
AS soon as we receive your request, we'll mail you our 
school catalog, complete G.I. Bill details, and special 
information on government FCC -License preparation. 
There's no obligation. 

Let's discuss your new career in Electronics, NOW! 
send for your FREE school catalog and career infor- 
mation TODAY. 


Cleveland Institute of Electronics, Inc. 
1776 East 17th Street, Cleveland, Ohio 44114 


Accredited Member National Home Study Council 


ALTERNATE-ENERGY ANSWERS 


Jan F. Kreider is a consulting engineer specializing in the design and economic 


By JAN F. KREIDER 


analysis of solar-energy and energy-conservation systems. He is the author of 
several books on solar technology, and a lecturer at the Univ. of Colorado. 


R-value of dirt 


| am building an earth-sheltered home 
and am interested in the insulating value 
of different types of soil. Does one type of 
soil give more R-value than other types? 
William M. Fanning 

Fort Wainwright, Alas. 


The thermal conductivity of soils does 
vary considerably. The R-value for a layer 
of soil is defined as the thickness of the 
layer divided by the conductivity. For ex- 
ample, very dry soil has a conductivity of 
0.7 BtulhriftlF. Therefore, a one-foot layer 
on a roof would have an R-value of 
1.0+0.1=A-10. Jay Shelton has tabulated 
some values for various types of soil. His 
conductivity data are: 


Medium Btulhr/ft^F 
Dry soil 0.1-0.2 
Wet soil 0.7-2.0 
Dry sand 0.7 

Wet sand 1.0 
Marshy soil 0.7 


Japanese air conditioner 


In your July item on solar air conditioning, 
you reported that a Japanese firm (Yazaki) 
recently released a small A/C unit suitable 
for solar use. Please tell us where we can 
find out more about this unit. 

E.L. Berger, P.E., Houston, Tex. 


Yazaki is represented in the U.S. by 
American Yazaki Corp. 13500 Ashurst 
Court, Livonia, Mich. 48150. 


Inefficient fireplace 


| have a fireplace in my living room that 
burns poorly yet draws all the existing 
warm air out of the other rooms of the 
house, cooling them considerably. The 
fireplace has secondary air-circulation 
inlets and outlets that do not circulate air 
very well, with little warm air produced at 
the outlets. One inlet is in a closet and the 
other inlet is in a bedroom. My question 
is: What are the advantages and disad- 
vantages of bringing outside combustion 
air into these inlets? 

Ron Cleveland, Bremerton, Wash. 


You have a typical fireplace installation, 
made before designers considered en- 
ergy matters very carefully. There are two 
problems: The first is combustion air. If 
you have a separate duct for outside air, 
you can reduce overall heat losses from 
your home if, at the same time, you en- 
close and seal the fireplace with glass 
doors. The heat saving occurs by prevent- 
ing warm air from escaping up the flue 
when the fire is dying or out, (Most older 
dampers don't seal well, so air escapes 
even if the damper seems to be closed.) 
An easy way to get outside air, if you have 
an ash pit below the fireplace, is to open 


the ash door in the fireplace and the clean- 
out door for the pit. An added benefit of 
using a separate outside air intake, of 
course, is that the fire doesn't use heated 
interior air for combustion. 

Heat distribution is your other problem. 
If you use a small blower at each inlet to 
force air around the firebox, you could 
easily heat the room in which the fireplace 
is located. Be sure to leave the closet and 
bedroom doors open for good circulation. 
Most older fireplaces are mainly for visu- 
al, not functional, effect. Use of a fireplace 
insert (stove) can greatly improve the 
heating effect you achieve by burning 
wood. 


To set back or not 


Should you set a thermostat at a comfort- 
able temperature and leave it there, or can 
you save money by turning it down or off 
at night? Which way saves more en- 
ergy? 

Ruth Smith, Atlantic Beach, Fla. 


Night setback is recommended for many 
heating systems. If you use gas, oil, or 
electric resistance heating, dropping your 
night setting will save fuel. Further, when 
you set the thermostat to its daytime set- 
ting the next morning, the furnace or boil- 
er will run continuously —a more efficient 
mode than the usual onloff cycling. [For 
more on thermostat setbacks, see "Com- 
puterized Thermostats” in PS, Oct. '79.] 

However, heat pumps present a differ- 
ent situation. From past articles in POPULAR 
SCIENCE you know that a heat pump is least 
efficient at low outdoor temperatures. On 
a typical day, the lowest temperature is 
early in the morning —just about the time 
you would turn up the thermostat. As a 
result, you will be trying to heat your 
house from, say, 55-68 degrees F at the 
worst time of the day. This puts an extra 
demand on your local utility, which may 
charge you for the demand (if you have 
this type of rate structure), as well as for 
the energy you use. Night setback for heat 
pumps is of questionable benefit in loca- 
tions with a large dayinight temperature 
swing in winter. 


Tracking the sun 


Many ingenious ideas have been ad- 
vanced for enabling solar collectors to 
track the sun. Two are described in your 
June issue. There is no question about the 
advantages of pointing solar collectors at 
the sun to increase the amount of energy 
intercepted, but | have never been able to 
find any need for tracking the sun, as op- 
posed to pointing the collector. If a collec- 
tor is mounted on an axis parallel to the 
polar axis of the earth, a simple and very- 
low-powered clock mechanism with a pe- 


riod of 24 hours will keep it pointed at the 
sun once it has been initially set. The 
problem of searching for the solar image 
every time the sun is obscured by clouds, 
trees, buildings, or the Earth is elimi- 
nated. 

James O. Spriggs, Kensington, Md. 


Theoretically, the polar-axis collector can 
track the sun with a clock. However, this 
hasn't worked very well in practice. Some 
ofthe problems involve mirrorflexing due 
to wind, small movements of mounting 
supports during the day's movement, and 
problems with inaccurate mirrors and 
poor alignment of the receiver pipe and 
mirror. The best way to track, according to 
those who have designed large systems, 
is to sense, with a phototransistor or other 
device, the amount of solar radiation at 
the receiver pipe, not at the collector aper- 
ture plane. When the reflected intensity ts 
highest at this pipe, you will collect the 
most heat. All of the above problems with 
clock devices are thereby automatically 
solved. 


Solar sources 


| am interested in two areas: (1) the pro- 
duction of electricity from solar heat and 
wind; and (2) the heating of water with 
solar collectors. Can you tell me where to 
write for a catalog or a list of manufactur- 
ers? 

George H. Mclndoe, Barnwell, S.C. 


There are several excellent catalogs and 
manufacturers’ lists available. Among 
them are: Solar Engineering Masters Cat- 
alog, Solar Energy Publishers, 8435 N. 
Stemmons Freeway, Dallas, Tex. 75247; 
and Solar Products Specifications Guide, 
Solar Age, Church Hill, Harrisville, N.H. 
03450. 


Solar education 


| am interested in solar energy, but | don't 
know of any institutions that offer this as a 
course of study. Can you tell me which 
institutions offer it and how | can get in- 
volved in this exciting field? 

James Betts, Chicago, 111, 


The Solar Energy Research Institute (1536 
Cole Bivd., Golden, Colo. 80401) recently 
completed a survey of all institutions of- 
fering solar courses and training. Write 
them for the National Solar Energy Educa- 
tion Directory by Kevin O'Connor (and 
others). 


UF foam update 


In the July "Alternate-Energy Answers" 
column, ureaformaldehyde foam insula- 
tion was discussed. | am writing to de- 
scribe what the U.S. Consumer Product 
Safety Commission is doing concerning 
this insulation. 

On Oct. 20, 1976, the CPSC received a 
petition from the Metropolitan Denver 
District Attorney's Consumer Office. One 
part ofthe petition requested a mandatory 
standard to address the risk of injury by 
irritation and poisoning allegedly as- 
sociated with plastic foam/resin insula- 
tion. The CPSC deferred decision on this 
part of the petition on Dec. 7, 1978, until 
additional information was obtained. 

Continued 


Miracie Fuzz 


NEW INVENTION 


A new space-age invention and the same effect 
as lightning combine to create the world’s 
first home oxygen regeneration system. 


The new Energaire ionized oxygen generator 
will make a handsome addition to any desk. 


You need oxygen to live. You can live 
without food for 60 days, without water for 
seven days, but without oxygen, you won't 
make it past two minutes. 

That small piece of fuzz located on top of the 
cylinder shown above emits negatively- 
charged electrons which attach themselves to 
molecules of oxygen, thus creating ionized 
oxygen. 

You are already familiar with ionized oxygen 
if you've smelled the air after a thunderstorm. 
You feel great, revitalized, and alert. The light- 
ning from the storm adds a small negatively- 
charged electron to each oxygen molecule ina 
process called ionization. 


SCIENTISTS DISCOVER 

Scientists discovered that air quality can 
actually affect your moods, your feelings and 
your sense of well being. Air that is positively 
charged caused people to be depressed, 
moody and tired. Negatively-charged air made 
people feel good. We have all experienced air 
that is positively charged in air-conditioned 
buildings or in a polluted environment. 

Scientists looking for a way to turn positively 
charged air into negatively charged air devel- 
oped the negative ion generator—a product 
that produces negatively charged particles 
that attach themselves to air molecules and 
thus create the same fresh feeling you get 
after a thunderstorm. 

The new space-age product shown above is 
an ionized oxygen generator called the 
Energaire air purifier. The copper mesh fuzz 
on top of the unit is one of the secrets of the 
system. 

Although it has no moving parts, you can 
actually feel a wind of ionized oxygen pro- 
duced from the fuzz which spreads to fill an 
average-sized room in one minute. 


CIGARETTE SMOKE TEST 

To show the dramatic effect of ionized 
oxygen, you can take the Energaire, blow 
cigarette smoke into a clear bowl, and hold the 
bowl inverted over the system. The smoke will 
vanish. The charged oxygen particles appear 
to dissolve the smoke particles, precipitating 
them from the air. 

In a room, the Energaire air purifier sur- 
rounds you with these oxygen ions and cleans 
and purifies the air so that even in a smoke- 
filled room, you will be breathing cleaner, 
country-fresh air all day long. 


WALL TEST 
Take our unit and place it next to a wall. Also 


put a large piece of paper on the wall. Within a 
few days notice how black the paper gets. That 
black film is finite carbon particulate matter— 
the same pollutants you would normally 
breathe and that would pass through most air 
filters. By placing the unit in the center of a 
room or away from a wall, that same matter 
falls to the ground as dust. 

A trip into the mountains exposes you to 
nature's freshly ionized oxygen. The Ener- 
gaire produces this same effect. It will clean 
your room of odor-causing bacteria and stale, 
musty, or smoky air. 

lonized oxygen should not be confused with 
ozone. Ozone has a molecular formula of Оз, 
whereas the molecular formula for ionized 
oxygen is Оо with a negatively-charged ion. 


DON'T BE CONFUSED 
After we announced the Energaire last year, 
many companies came out with their own ion 
generators. We purchased a unit from each 
company and tested them at an independent 
laboratory. The results are shown below: 


Name *lons Price 
Energaire 438,000 $79.95 
Omega 700 63,000 245.00 
AirCare 72,000 149.95 
Modulion 75,000 79.95 
EnvironAire -0- 119.50 


The one unit mentioned above that рго- 
duced no ions actually produced ozone- 15 
times the maximum ozone concentration 
allowed by federal government standards. 
*Measurements indicate total number of ions 
per cubic centimeter per second at one 
meter. These figures may vary by plus or 
minus 10%. 


USED IN HOSPITALS 

Many hospitals are now using ionized 
oxygen systems in their operating rooms and 
burn centers. Their units not only purify the air, 
but they also eliminate pollen and other 
irritants. 

Working in a clean air environment, you 
think clearer, are more alert, and you function 
better. The Energaire is actually a miniature 
lightning machine. The minute you plug it in, 
energy is converted into ionized oxygen. This 
efficient system uses one watt of power or less 
than a penny per day to operate, so you leave 
it plugged in continuously. 


We are so impressed with the pleasant 
effect of Energaire that we urge you to per- 
sonally test it yourself in your home or office. 
Order one at no obligation. Put it by your desk, 
or in any room where you spend a great deal of 
time. See if it doesn't rid your room of odor- 
causing bacteria and stale, musty or smoky 
air. Try the smoke and paper tests mentioned 
in this advertisement. 


SLEEP FASTER 

At home, use the Energaire by your bed and 
see how country-fresh air allows you to sleep 
easier, deeper, and more relaxed. 

You should notice the difference within one 
day—especially in a work environment. But 
use the Energaire for a full month. Then, if you 
do not feel totally convinced of the positive 
effects of ionized oxygen, return your unit for a 
prompt and courteous refund. 

The Energaire is manufactured by the lon 
Foundation, a leading ion research and devel- 
opment company. 

Service should never be required, but if it is, 
there's a prompt service-by-mail center as 
close as your mailbox. JS&A is America's 
largest single source of space-age products— 
further assurance that your modest invest- 
ment is well protected. The Energaire mea- 
sures 9" high by 3" in diameter and weighs 24 
ounces. 

To order your Energaire ionized oxygen 
generator, send $79.95 plus $3.00 for postage 
and handling (Illinois residents, please add 5% 
sales tax) to the address shown below or credit 
card buyers may call our toll-free number 
below. We will send your Energaire ion 
generator complete with 90-day limited 
warranty on the electronics, a five-year 
warranty оп the fuzz, and complete in- 
structions. 

Let space-age technology revitalize your life 
with the world’s first home ionized oxygen 
generator. Order one at no obligation today. 
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^ eus h coment insoles. 
Buy a pair soon and 
discover the value of 
Thorogood Job-Fitted 
— Work Shoes made 
by good old American 
know how. 


(Style 762) . 


JOB-FITTED BOOTS е SHOE: E É 
r enner SHOE COMPANY e MERRILL, wis. 54452 | T $ 


SINCE тач 
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A BATA COMPANY 


LEARN 


CHOOSE YOUR FREE BADGE 
(OVER 1,000 CHOICES) 


Save Big—supply your group or 

raise funds taking orders from others = 
Simple make-it-yourself hand die me 
press comes complete with ill- 
ee instructions. You can рор out 


MEAT CUTTING 


Train quickly in B8 short weeks at Toledo 
for a bright future with security in the vital 
meat business. Big pay. full-time jobs — 
A PROFITABLE MARKET OF YOUR 
OWN! Time payment plan available, Di- 
жа given, Job help. Thousands of suc- 
ашыш uates. OUR 56th YEAR! Send 

HOW for a Me miw lustra: 


FREE catalog. No кыин. бї. 
OF MEAT CuTTINA. 
0197T, Dept; 51- W, 33 М. Superior, mE Ohio "19604. 


71-02- 
Portable Steam Cleaner 
Steam in 60 seconds 
CLEAN: 
Engines, Air Filters, Lawn Mowers. 
3 year quarantee on fire box, coils. Uses 


shipping (Illinois Residents add 5% sales шу) for com- 
plete kit. (Unconditional Money Back Guarantee!) 


NOW! YOU CAN CUSTOM-MAKE 
_ BUTTONS FOR ANY OCCASION. 


BADGE-A-MINIT, Box 618, Dept. PS-119 
LaSalle, IL 61301 


liquid soap, propane fired. Weight 120 Ibs. 
* Auxiliary pump required on low water | 
pressure. 
WEDCO MFG. INC., Dept. 5-8, 
Scott Lane e Box D, Jackson, WY. 83001 
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Alternate-energy answers 
[Continued] 


The CPSC has designated formalde- 
hyde toxicity as one of its priority projects. 
An economic survey has been completed 
to determine the extent of formaldehyde 
use in consumer products. One phase of 
this study concentrated on ureaformalde- 
hyde foam insulation. In addition, the 
CPSC asked the National Academy of Sci- 
encesto determine an acceptable level for 
formaldehyde in the home. Their recom- 
mendation is expected by the end of Octo- 
ber 1979 [after this issue went to press— 
Ed.]. 

The CPSC has received 226 reports to 
date involving complaints from consum- 
ers after UF foam insulation was installed. 
Ninety incidents were reported directly to 
the Commission and all have been re- 
ferred for in-depth investigation. Forty- 
five investigations have been completed. 
The states of Connecticut, Massachusetts, 
New York, and Washington provided the 
other incident reports. 

The Commission staff has met with the 
National Association of Attorneys Gene- 
ral (NAAG) to discuss the states’ available 
information concerning toxicity problems 
associated with the UF foam insulation. 
State representatives present at the meet- 
ing believe there may be 600 to 700 
homes nationwide with such a problem. 
The Commission has requested this infor- 
mation from the NAAG. 

A Federal Task Group—composed of 
staff members of the Commission, De- 
partment of Energy, Department of Hous- 
ing and Urban Development, Federal 
Trade Commission, and Environmental 
Protection Agency—has been established 
to provide a coordinated approach to take 
such action as standards development, li- 
censing, education/training, and research. 
The Department of Energy has agreed to 
take the lead in this effort. The task group 
will also be coordinating its efforts with 
the states. 

If consumers are going to insulate with 
UF foam, the CPSC recommends that they 
do at least two things before purchasing 
the product: 

€ Ask the contractor if the installer has 
been factory-trained in correct application 
procedures and request to see the install- 
er's certificate or identification card that 
shows he had the training. 

€ Ask for a written warranty or other 
document that will provide, to the con- 
sumer's satisfaction, an explicit indication 
of what action the company will take 
should problems occur in connection with 
the insulation. 

Susan B. King, Chairman, CPSC 


Got a question on an alternate energy 


such as solar, wind, water, or wood? Or 
on energy-conservation techniques that 
could reduce your home's heating and 
cooling costs? Every other month, alter- 
nating with "Adventures in Alternate En- 
ergy," Jan Kreider answers questions se- 
lected from those sent in by readers. Write 
to "Energy Questions," POPULAR SCIENCE, 
380 Madison Ave., New York, N.Y. 10017. 
Queries can't be answered by mail. 


NASA PATENT 4,052,648 


Exxon has it. So does about a dozen other 
manufacturers. And if our hunches are correct, 
a new space-age product invented by NASA 
may not only save Americans millions of 
dollars but make fortunes for the companies 
that sell it. 

The new NASA invention uses the latest 
space-age technology to save energy. Your 
refrigerator for example, is a major energy 
user. With this new device, your refrigerator 
compressor will run quieter, there will be con- 
siderably less heat generated from the motor, 
and it will run more efficiently saving at least 
30% in energy. 

The invention requires no installation. Just 
plug it into your outlet and plug your refriger- 
ator into the device. 

OVER PRICED UNIT 

But there's a catch. Most manufacturers sell 
the device for as much as $200. Using it with 
your refrigerator, it will take many years before 
it will pay dividends. On a powerful motor, 
however, the device will pay for itself in a 
matter of months. 

Manufacturers who have announced their 
units are selling them like hot cakes. Although 
you may have heard a great deal of publicity 
about the product, you may not have seen any 
advertising because most manufacturers are 
currently sold out. 

Watch for it! We predict great success for all 
those associated with the product. The power- 
saving device invented by NASA is a big hit. It 
will grow in popularity and save energy and 
make many companies very successful. 

A SMALL COMPANY 

There is one small company however, that is 
credited with improving the device and 
developing it for the consumer market. Called 
ERI (Electronic Relays, Inc.) the company has 
developed several models to service specific 
products such as a refrigerator, a washing 
machine, dishwasher, swimming pool and a 
typewriter. 

This small company actually improved the 
NASA invention by adding its own refine- 
ments. EHI had a great deal of experience in 
solid state relays which use TRIACs and inte- 
grated circuits - two important elements in the 
NASA invention. A TRIAC is a bidirectional 
thyristor which controls AC from a single con- 
trol input. TRIACs also produce a great deal of 
heat. 

ERI's experience taught them how to control 
the TRIAC and its heat dissipation and thus 
they were able to reduce the device's cost 
through more efficient handling of the heat 
problem. They were already one of the 
nation's largest purchasers of TRIACs-thus 


Its 


A new invention by America’s space agency 
will help all Americans save energy and 
make some companies very wealthy. 


their costs were already low. 


NATIONAL PUBLICITY 

They called their product, the Power 
Chopper and sent a sample to a national 
magazine for their review. In several tests, the 
device out-performed even the claims made 
by the manufacturer and the magazine ran a 
glowing article on their findings. 

The manufacturer felt that the product might 
at first be misleading. Although it does save 
30% on energy and in many cases up to 60%, 
ERI felt most consumers would expect a 3096 
reduction in their total electric bill—which of 
course the product will not do. Consumers will 
only get a 30% savings on the particular appli- 
ance used with the Power Chopper. 


STILL PESSIMISTIC 

The manufacturer also felt that the product 
was primarily for the industrial market— 
restaurants with large banks of refrigerators. 
The consumer must wait over one year before 
the device would pay for itself. And finally, the 
manufacturer did not feel that the consumer 
would respond in great numbers to the article 
which ran in the July, 1979 edition of a popular 
magazine. 

Well, the consumer did respond. So much 
so that the small manufacturer, with absolutely 
no marketing staff, was buried with mail. The 
president of ERI called JS&A to help him out. 


TEST ONE YOURSELF 

We agreed to offer the Power Chopper to 
the consumer market for $29.95—a major 
price breakthrough for the product. 

Even if Exxon lowers their prices consider- 
ably, they'll never come close to the low cost of 
the Power Chopper. ERI's expertise with the 
TRIAC and JS&A's direct-to-consumer mar- 
keting, make the new NASA invention a prac- 
tical power-saving accessory for every home. 


: Mei ue i T",  -— 
The sophisticated electronics of the Power 
Chopper consist of a TRIAC, two integrated 
circuits and several solid-state devices. 


We urge you to simply test just the refrigerator 
module. Order one from JS&A on a 30-day 
no-obligation trial. In the meantime, while you 
are waiting for your unit, feel the heat gen- 
erated from the bottom of your refrigerator. 
Listen to the sound level of your compressor. 
When the Power Chopper arrives, plug it in 
and notice how much quieter and cooler your 
refrigerator runs. See how much less time the 
compressor must run. The compressor not 
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only will run more efficiently but will save 
energy every day you use it. 


AWARD WINNER 

If after 30 days you are not convinced that 
the Power Chopper will save you energy and 
money while making your refrigerator run 
smoother, then just unplug it and send it back 
for a prompt and courteous refund, including 
the $2.50 postage and handling. But if you've 
definitely noticed the difference, you'll want to 
purchase more units for the remainder of your 
motor-based appliances. 

JS&A feels that ERI's technology, their 
improved NASA design and their low manu- 
facturing costs will catapult them to the fore- 
front of those introducing the new NASA 
invention. ERI's Power Chopper is one of the 
nation's major new innovative products and 
just recently won the Industrial Research IR- 
100 Award. 

To order your Refrigerator Power Chopper, 
send $29.95 for each unit plus $2.50 for 
postage and handling to JS&A Group, Inc., 
One JS&A Plaza, Northbrook, Illinois 60062. 
(Illinois residents please add 5% sales tax.) 
Credit card buyers may call our toll-free 
number below. We'll send your Refrigerator 
Power Chopper, one-year limited warranty 
and you'll be ready to save. If you wish to order 
additional units for other appliances at $29.95, 
you may, but we suggest you test the refriger- 
ator module first and totally convince yourself. 


GOVERNMENT REBATE 

Purchase ofthe Power Chopper entitles you 
to a full 15% energy tax credit on your income 
tax return. It's like having the government give 
you a $4.50 rebate. 

JS&A is America's largest single source of 
space-age products—further assurance that 
your purchase will be backed by service for 
years to come. 

NASA technology was responsible for the 
development of the integrated circuit and 
many other space-age products. Their latest 
product could not have been developed at a 
better time. Start saving and order a Power 
Chopper at no obligation, today. 
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Dept.PS One JS&A Plaza 

Northbrook, 111. 60062 (312) 564-7000 

CallTOLL-FREE ........ 800 323-6400 

In Illinois Call.......... (312) 564-7000 
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THE BEAUTY OF 
4-WHEEL DRIVE 
EAGLE 


INTRODUCING 
” THE BEAUTIFUL BREAKTHROUGH 
THAT GETS YOU THROUGH IN COMFORT. 
71 AMERICAN MOTORS 


THE BEAUTY OF 4-WHEEL DRIVE: 
| YOU'LL GET THERE. | 


The American Eagle from American 


Motors is like no other automobile in the | 


world: the only family compact with au- 
tomatic 4-wheel drive. Eagle's truly sig- 
nificant breakthrough is twofold: First, 
Eagle reduces the chance that you and 
your family will ever be stuck in bad 
weather on bad roads. Second, Eagle's 
automatic 4-wheel drive gives you and 
your family the kind of controlled traction 
in emergency situations that only full- 
time 4-wheel drive can deliver. 


THE BEAUTY OF 4-WHEEL DRIVE: 
EXTRAORDINARY TRACTION. 


You can drive the American Eagle 
through snow and over slippery roads 
with the sure, controlled 4-wheel power 
that no ordinary front- or rear-wheel 
drive car can offer. Eagle's 4-wheel drive 
automatically senses where you need 
traction and directs power to the wheels 
which can do the most good. 


a THE BEAUTY OF 4-WHEEL DRIVE: 
PEACE OF MIND. 


You're concerned about the safety and 
security of your family all the time: good 
weather or bad; and in emergency situa- 
tions like blowouts and unexpected slip- 
pery surfaces. Eagle's automatic 
4-wheel drive helps provide the confi- 
dence that you and your family can get 
through. 


THE BEAUTY OF 4-WHEEL DRIVE: 
COMFORT AND STYLE. 


Eagle's interior and independent front 
suspension were designed for a roomy, 
comfortable ride. No 4-wheel drive has 
ever been styled and appointed so fash- 
ionably. And Eagle's 4-wheel drive is to- 
tally automatic with no levers to shift. 


zr THE BEAUTY OF 4-WHEEL DRIVE: 
BUYER PROTECTION. 

Nobody builds an automobile to last the 
way that American Motors builds the 
American Eagle. Exclusive Ziebart® fac- 
tory rust protection is part of a program 
so effective, you get the only full five- 
year No Rust-Thru Warranty'M (and it's 
transferable).* AMC's famous Buyer 
Protection Plan® includes the industry's 
only full 12-month/12,000-mile warranty. 
All at no extra cost. 


The American Eagle is truly an au- 
tomobile of the future. And it's at your 
American Motors dealer today. Each and 
every Eagle is a beauty — and the state 
of the art of 4-wheel drive. 


*Aluminized exhaust system covered by 
Buyer Protection Plan.® See your AMC 
dealer for details. 


Ziebart is a registered trademark of Ziebart 
International Corporation 


THE EAGLE HAS LANDED 
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How ТО cash in 
now on federal 


energy 


credits 


By JAMES T. PRICE 

Money that you spend now to winter- 
ize your home can be used to reduce 
your income-tax bill next April under 
the new IRS Residential Energy Cred- 
it provisions. If you winterize before 
Dec. 31, you'll not only save on energy 
costs during the coming winter, but 
you could save up to $300 on your 
1979 income taxes—more if you in- 
stall devices that use wind or solar 
energy. 

The tax credit applies to purchases 
of winterizing materials such as 
caulking, weatherstripping, insula- 
tion, storm windows and doors, plus 
many other energy-saving items. It 
also covers the labor costs of installa- 
tion if you hire someone to install 
them for you. 


Here's how the tax credit works: At 
the end ofthe year, you add up all your 
qualifying energy-saving purchases 
during 1979. Your tax credit is 15 per- 
cent of the total, and your income tax 
is reduced by this amount. Because it 
is a tax credit and not a deduction, you 
can claim the credit whether or not 
you itemize deductions. 

These are the items that qualify, 
and the list may grow longer as new 
regulations are issued: 

9 Insulation. This includes insula- 
tion you install in the walls, floor, and 
ceiling of your home, as well as insu- 
lation for heating ducts, water pipes, 
and water heaters. [See "Insulation 
Upgrade," PS, Sept. '77.] It does not 
include items the IRS considers to be 
structurally decorative, such as exte- 
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Energy credits 
[Continued] 


rior siding, carpets, draperies, or pan- 
eling—even though they may have 
insulating effects. 

The cost of replacing a wall to in- 
stall insulation is not eligible for the 
credit, but the cost of the insulation 
itself is. 

® Thermal doors and windows—in- 
cludes storm or multiglazed doors and 
windows, heat-absorbing glass, and 
insulated doors. The cost of purchas- 
ing and installing storm doors and 
windows qualifies for the energy cred- 
it, but the cost of reinstalling them in 
successive winters doesn't. 

Multiglazed windows and doors 
have two or more panes of glass fixed 
in the frame to form a closed insulat- 
ing air space. Windows or doors that 
are factory-weatherstripped to reduce 
air infiltration also qualify. 

® Caulking or weatherstripping in- 
stalled on doors and windows. 

€ Automatic set-back thermostats 
that change the thermostat settings 
at preset times [PS, Oct. ]. 

e Automatic flue dampers that 
close the furnace flue when the burn- 
ers are not operating. 

® Furnace replacement burners 
that increase combustion efficiency 
and reduce consumption of oil or 
gas. 

® Electronic ignition systems that 
replace the gas pilot light on a fur- 
nace. 

® Meters that display the cost of en- 
ergy usage. 

Not all items normally thought of as 
“energy saving" qualify for the tax 
credit: Wood-burning stoves, heat 
pumps, replacement boilers or fur- 
naces, fluorescent lights, hydrogen- 
fueled equipment, attic fans, or heat- 
ing-system tuneups don’t. Some of 
them may be added to the qualifying 
list for 1980, however. 

You must complete the installation 
of qualifying items by the year’s end 
to claim the credit for 1979, though 
you can stretch out installment pay- 
ments. 

You can claim energy credits only 
on items installed on your principal 
residence. (Items for a vacation home 
do not qualify.) The home must have 
been substantially completed before 
April 20, 1977, and the items have to 
have been new when installed. 


Tax cut up to $2500 


You are limited to tax credits total- 
ing $300 on purchases of $2000 during 
the time you own your home. If you 
took a $150 credit last year, for in- 
stance, you could claim no more than 
$150 during the remaining years. But 


if you move, a new $300 ceiling be- 
gins. 

When planning your future energy- 
saving projects, you should consider 
devices that use solar, geothermal, or 
wind energy. These “renewable en- 
ergy source’ devices, as Congress calls 
them, allow you to receive a tax credit 
up to $2200—20 percent of your total 
expenses, with a $2000 credit limit, 
plus another 10 percent of expenses, 
up to $200. 

This larger tax credit applies to 
such items as solar water heaters and 
active or passive solar heating sys- 
tems [PS, Aug. "77 and April '78]. 
Structural items such as windows, 
skylights, roof overhangs, and backup 
conventional heating systems don't 
qualify. Neither do greenhouses, or 
swimming pools used as solar ponds. 

Unlike items that qualify for the 15- 
percent credit, renewable-energy- 
source items do not have to be in- 
stalled on a house completed before 
April 20, 1977. If you install both re- 
newable-energy-source items and 
items covered by the 15-percent cred- 
it, you can take both credits and re- 
ceive a total tax reduction of as much 
as $2500 during the years you own 
your home. 


An energy-credit sampler 

Here's an example of how to com- 
pute your energy-credit form: Suppose 
you installed a solar water heater dur- 
ing 1979 at a cost of $2500, and you 
spent $1000 on insulation, $450 on 
storm windows, and $50 in miscella- 
neous qualifying expenses. For the so- 
lar water heater, you would receive a 
tax credit of $700—20 percent (limit 
$2000) plus 10 percent (limit $200). 
On the insulation, storm windows, 
and other winterizing expenses, you 
would receive a 15-percent credit on 
total expenditures of $1500—or a tax 
credit of $225. Thus, your total tax 
credit for 1979 would be $925. 

What if you have already taken a 
credit of $150 for $1000 of insulation 
in 1978? Then your maximum credit 
for the insulation and other winteriz- 
ing purchases would be $150 ($300 
maximum credit minus the $150 cred- 
it taken in 1978). Your credit for the 
solar water heater would remain the 
same. 

The Residential Energy Credit 
(Form 5695) will remain in effect at 
least until Jan. 1, 1986, so you don't 
have to install energy-saving items 
this year in order to get a reduction. 
But if you want your tax bill to be 
lower this coming April, you've got to 
install before Dec. 31. 
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OUR $69 SOLAR ALARM. 


A CHALLENGE TO EVERY CHRONOGRAPH 


People are bumping into more 
ratch ads these days than at any other 
oint in history. 

And if you think companies like 
eiko with their $295 solar alarm 
hronographs are fighting hard for 
place on your wrist, you should see 
е battle in the Under-$100-Watch 
,ategory. 

Its Dog-Eat-Dog. 

So where did we get the gumption 
) otter another popular-priced mini- 
enius through the mail? You'd have it 
O, if you had this watch. 

Our $69 Xernus (its price in stain- 
55) provides every watch and stop- 
'atch function you could ask for (see 
escription below). 

Even more important, it offers a 
уе! of workmanship and design that 
ou just won't find elsewhere—at even 
20 or $30 more. 

We know, we've looked. 

Its display is liquid crystal; the digits 
re crisp and clear. You get the 
ncommon convenience of a 24-hour 
larm, precise time information for two 
ifferent time zones. Plus, the latest solar 
ell technology—to keep your Xernus 
rorking for up to 5 years on its original 
>t of batteries. And with an uncanny 
- 15 seconds per month quartz accu- 
icy. By the way, Xernus is pronounced 
ernus. 

Its case, bracelet and back are 
nachined from solid stainless steel. 
nstead of the thinly plated chrome con- 
truction you find on virtually all other 
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IN THE WORLD. 


chronographs at or near its price. 

- [ts also an incredible 8mm thin. 
Much thinner than the Texas Instruments 
alarm chronograph; much, much 
thinner than both the widely advertised 
Advance and Windert. Xernus is even 
trimmer than the comparably clever 
$295 Seiko. By more than 2 mm. 

Want more? You get a face crystal 
that's made from tough, hard mineral 
glass. Most other chronographs in this 
price field give you nothing better than 
plastic. And nothing picks up scratches 
faster than plastic. 

Save $60 while Xernus is hungry. 

This isn't a small watch company, 
or even a very new one. In fact, this pio- 
neer in microcomputer timepieces has 


Normal time Seo hours/min- 
display: esiseconds, 
AMIPM, day. Date 
on command. 
Stopwatch 42-hour timing 
display: to 4/40 second. 
Even lap and 
4-2 finishes. 
Alarm setting Set for AM or 
display: PM. Audible 
beep lasts a full 
minute. 
нк 5Өї- m AMAN 
ng display: or 2 time zones. 
End-of-month 
rl tombe ls 
Extra light (ГҮЛӨ) Pusha button 
at night. | for bright face 
2] Miumination. 


already sold a phenomenal number of 
chronographs around the world; in 
countries like Germany, Switzerland 
and France. 

This superb timepiece has been 
practically everywhere but the U.S. And 
for that reason, Xernus has agreed to let 
us offer their chronograph at a dramatic 
discount. In stainless, it lists for $129, but 
you get it at a $60 savings. 

You save even more when you 
order the Xernus solar alarm in gold 
(a generous 5 microns over stainless). 
To be exact, $70 less than your friends 
overseas have to pay. 

Each Xernus comes gift-boxed with 
full instructions, service-by-mail conven- 
ience, if needed, and a full one-year 
guarantee against defects by its 
manufacturer. 

And The Sharper Image gives you 
two weeks to decide if it's really the 
watch for you. If not, simply send it 
back as new for a full and prompt 
refund. But order now to take advan- 
tage of this special introductory price. 


ORDER TOLL-FREE. 
- ee К E J] | ]| | | | |! 


= Credit card holders may use our 
| toll-free ordering number. Or send 
Е check for $69 for stainless, $79 for 
ш gold (In California, add $4.14 and 
wm $4.74 sales tax respectively). Plus 
* $2.50 delivery. 


800 227-3436 | 
" In California 800 622-0733 


THE SHARPER IMAGE 
260 California St., Dept: XE- 081 . 
San Francisco, CA 94111 

(415) 788-4747 
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RECREATION ROUNDUP 


By HERBERT SHULDINER 


New bike transmission shifter 


If you find shifting through the gears of a 
10-speed bike frustrating, you might get 
more satisfaction with AMF's Quick Shift. 
To shift both front and rear derailleurs 
through all 10 gears, you simply adjust 
one lever located conveniently on the 
handlebar—no fiddling with the dual le- 
vers that control conventional derailleur 
gear systems. 

| recently tested this new shifter and 
found it a lot simpler to use than an ordi- 
nary 10-speed, but l'm more used to a 
simple three-speed transmission than the 
complicated multi-gear type. My son, 
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however, is a high- 
ly experienced 10- 
gear bike traveler, 
and he found some 
drawbacks in the 
AMF system. The 
major one is that 
you have to shift 
through all the 
gears if you want 
to get from one to 
10. With the more 
traditional shifters, 
of course, you can 
short-cut the pro- 
cess. | found the 
shifts with the AMF 
system to be quick and positive. In addi- 
tion, the gear you're in is shown in an 
easy-to-read window (arrow). 

The Quick Shift is standard equipment 
on three AMF Roadmaster 10-speed 
bikes: the 27-in. Black Gold men's racer 
and the 26-in. Bruce Jenner men's and 
women's bikes (each retails for around 
$120). It will be used on other AMF mod- 
els, including touring bikes, beginning 
next February. An AMF spokesman says, 
however, that there are no plans to sell the 
Quick Shift as a separate component for 
other bikes. Quick Shift costs about $10. 

Shimano makes the Quick Shift exclu- 
sively for AMF under an AMF patent. 


Trans-Van's big brother 


One of the most popular new RV concepts 
introduced in recent years is the Trans- 
Van, which was created by Champion. 
Now Champion has introduced a bigger 
version that's actually a scaled-down mo- 
tor home. It's called the TranStar and 
comes in a 24-foot model with two floor 
plans. Champion claims the TranStar gets 
33 percent better fuel economy than full- 
size motor homes. The TranStar has only 
five feet, six inches of interior headroom, 
however, except in the rear galley area 
(bottom photo), where headroom is six 
feet, eight inches. The TranStar sleeps 
two to six people, depending on the floor 
plan ordered. It's built on a Dodge 163-in. 
wheelbase mini-motor-home chassis and 
is powered by a 360-cu.-in. engine. Gross 
vehicle-weight rating is 10,500 pounds (an 
11,500-pound GVWR is optional). The mo- 
tor home has a 50-gallon gas tank, which 
should give a cruising range of up to 
about 600 miles. It's fully equipped with 
galley and bath. There are also a dinette, 
closet, and storage bins. Base price is 
$16,700 f.o.b. Champion says it will also 
make a 21-foot version of the TranStar on 
a 145-in.-wheelbase chassis. 


Camper cook top 


This new, free-standing propane range is 
handy for owners of vans, pickup camp- 
ers, and camping trailers that aren't 
equipped with a galley. The disposable, 
one-pound LP tank provides enough fuel 
for six hours of continuous single-burner 
cooking. The Trav'ler 302-20FS cooktop is 
made by Elixir Industries, 2040 Toledo 
Rd., Elkhart, Ind. 46514. Price is $59.95. 


Double-wing spoiler for towing 


Fiat has developed this unique air deflec- 
tor, which, it claims, cuts the fuel con- 


sumption of a Fiat 131 by 20 percent when 
towing the size of trailer in the photo. In 
addition, Fiat researchers say, the spoiler 
increases stability around curves. 

Much of the fuel economy results from 
the fact that less engine effort is required. 
The spoiler also permits more driving in 
fifth gear—another economy factor. 

Aerodynamic aids have not been widely 
used in the U.S. by trailer-towing drivers. 
It will be interesting to see if the current 
energy crisis creates a demand for these 
devices—and whether they'll really deliv- 
er increased mpg on the road. 


Diesel RV's on the way? 


A diesel-truck importer recently an- 
nounced plans to bring in Class 2 and 3 
diesel-powered vans next year. The vans 
are powered by 100-hp, four-cylinder die- 
sel engines. The importer, Iveco Trucks of 
North America (1730 Walton Rd., Blue 
Bell, Pa. 19422), claims these fully loaded 
trucks averaged 18 mpg in driving tests 
around Philadelphia. Gasoline-powered 
motor homes average five to 12 mpg. 
John J. McDevitt, lveco’s vice president of 
marketing, says the chassis can be used 
for building recreational vehicles. Could 
this be the chassis that motor-home mak- 
ers have been searching for? 


IMPORTED CANADIAN WHISKY «A BLEND: 80 PROOF CALVERT DIST. CO, NYC 


Right from the start, its anac lian spirit 
stands out from the others. V /hat put: 
in a class by itself? Super lightne: 
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Superb taste. If that's yours zoal pal, step 
up to Lord Calvert Canadian 
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79 snow throwers 
e How big? 
e Electric or manual start? 
e Gas- or electric-powered’? 
e Walk-behind or rider? 


Back-to-back rugged 
winters bring lots of new 
models and features 


By E. F. LINDSLEY 


Howling snowstorms in 1977—fol- 
lowed by even bigger ones in 1978— 
were the first good news for snow- 
thrower makers in years. As the snow 
piled deeper, the dealers’ stocks 
melted quickly. Many people had to 
buy what they could get, rather than 
what they needed. 

Because of this, snow-thrower pro- 
duction has been boosted significantly 
this year. Also, where the modest 
market of the mid-’70’s simply didn’t 
justify imaginative new designs, 
there are lots of new models for "79. 
You can now match your needs, price 
bracket, and physical capabilities 
much better than in the past. 

Among the significant develop- 
ments are: 

® Electric starting available even 
on two- and three-hp gas-powered 
models. 

€ More hand-push, electric ma- 
chines—one weighing only 11 lbs. 

9 A new breed of intermediate push 
types, much lighter and less expen- 
sive than conventional self-propelled 
models. 

9 Better discharge patterns, to 
project snow over high existing 
banks. 


Electric starting 


I suggest electric starting for all 
gas-powered models, regardless of 
size. Few engines really start easily in 
cold weather, especially after long off- 
season storage. Since most starters 
need only household current, it's fool- 

Continued 


For heavy-snow ar- 
eas, powerful two- 
stage blowers like 
this self-propelled 
Simplicity chew up 
deep drifts, send 
the discharge high 
over any existing 
snowbanks. 


High-powered dis- 
charges are great 
for getting new 
snow up over high 
banks, but can eas- 
ily shower a neigh- 
bor's property. 
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ish not to spend the extra $10 or so. 

If you want to profit by the advertis- 
ing mistake of the year, check the 
Sears catalogue listings for snow 
throwers. You can save $10 on the 
five-hp model 9182, and $20 on the 
eight-hp 9184, by buying electric 
starting rather than.manual. This is 
an error, of course, but Sears assured 
me that they’d stand behind their ad- 
vertising. 


Electric-powered 


Electric starters or not, many peo- 
ple don’t like gasoline engines in any 


Chains help all self-propelled machines weights 
get better traction. Easily attached valuable for tractor-mounted units. 
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form. Others don’t really need а big, 
powerful machine, but still don’t care’ 
for snow shovels. For them, Toro has a 
new 12-in. electric Power Shovel, 
which weighs only 11 lbs. This little 
paddle-wheeler looks extremely prac- 
tical. You. simply plug in its 100-ft. 
cord and push it along, with no stoop- 
ing or lifting. Although Toro says it 
will trim down drifts in modest bites, 
no one is claiming it will fight massive 
snow. For the 50-ft. sidewalk, a short 
driveway, and maybe some steps to 
clear of three or four inches of snow, 
it’s a great answer for less than $100. 
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also boost traction—especially 


There is also the 15-lb. S-120 model, 
for two-handed use. If you're leaning 
toward an electric with an 18- to 20- 
in. cut, Allis-Chalmers, Sears, and 
Sunbeam all offer it. 

Although there's no question about 
its convenience, it's very important 
with any electric-powered device, es- 
pecially one to be used in slop and 
snow, to beware of electric shock and 
to understand the protection built into 
the machine—regardless of whether 
its double-insulated or uses a three- 
wire grounding cord. 

Toro makes a great point about its 
double insulation, which is factory- 
tested with extremely high voltage. 
Toro's argument is that many users of 
electric snow throwers may not be 
aware of shock hazards that might ex- 
ist with three-wire cord and a triple- 
prong plug. Among common possibili- 
ties: the outlet itself not being proper- 
ly grounded, or the use of a "cheater" 
plug. In any case, always wear a pair 
of rubber boots as a precaution when 
you are operating any electric snow 
thrower. 


The lightweights 


If you don't need equipment for real- 
ly heavy snow, but still want more 
range than a 100-ft. cord, your best 
bet is probably one of the lightweight 
gas-powered models. It's very impor- 
tant to consider in relation to your 
own physical abilities, and in storing 
and transporting a snow thrower. 
Most healthy men and many women 

Continued 


Soft rubber edges are used on many paddle-wheel-type throw- 
ers, like this Jacobsen Sno-Burst. Cleaning action on smooth 
surfaces leaves area virtually broom-clean in most snow. 


Toro's electric Power Shovel weighs just 11 Ibs., the lightest unit 


on the market. It operates off household current from a 100-ft. 
cord. Just plug it in and push it along your walk or driveway. 
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Granada. With classic styling similar High Resale! (Averaged July, 1979, NADA Official 
to the German classic, Mercedes. But Check the facts and figures. You'll Used Car Guide figures.) 
. ifs more than just elegant style that see how Granadas bove held up. A Whether you buy or lease, see your 


makes Granada right for the times. 4976 Granada returns an average of Ford Dealer for full details and tow 
| Excellent Mileage. over 84% of its original sticker price. Prices on the Extended Service Plan. 
Today, right for the times means а CJUO N 7 ргоюс your Gronau ven КИЙНИ 
fuel That's Granada Ф А 1 EN than the basic warranty. After ail, 
good fuel economy. r | í کر ت‎ when voL Комо 
: | m. classically-styled car 
EPA EST. EST. HWY. mE die a like Granada, you want 
NPG MPG | у 4. to really take care of it. 
| | did M. See your Ford Dealer 
1 | 1 now for a personal 
342| Sio 504 ium : ei — 


for compansen1o oher саз. Acc mpg ne - FORD GRANADA 


and weather. 4.1 liter engine not available in 
| 


California, Actual highway mileage and range 
will probably be lower than estimate. Range i FORD DIVISION | 
based on EPA mileage and Granada's 18 gallon | 
fuel tank. Smartly styled optional reclining buckets. 


"79 snow throwers 
[Continued | 
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can use a two-handed grip to swing 
a lightweight (up to 35 Ib.) machine 
shovel-fashion to top off drifts and 
clean steps. Get much heavier, 
though, and your operation will be 
limited mostly to straight-ahead| 
pushing. Thus, you might even think 
of a lightweight as a cleanup machine, | 
much as you'd use a power trimmer | 
after cutting your lawn with a tractor. 
Don’t sell the lightweights short, 
though; they’ve proven their ability to 
do amazing jobs, often chewing 
through hard stuff that would stagger 
large machines. 
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The intermediates 
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Insurance Store 
Motto. 


Some insurance agents offer the policies of a single 
insurance company. And that's okay. 

But Insurance Store agents are independent. So 
they're free to offer you all the policies, coverages 
and services of many leading companies. Which gives 
you a better chance to choose the plan that's best for 
your special requirements. | 

You can depend on the Insurance Store agent to 
help you make that choice wisely (and to follow 
through with conscientious service when you need it). 

He or she might very well recommend one of our 
innovative Continental Insurance package policies. 
But if another company's policy can solve your prob- 
lems better, you can get their plan. That's the beauty 
of “freedom of choice?’ And that's the beauty of 
The Insurance Store. 

. Tofindthe nearest Store, call an agent listed under 
Continental Insurance in the Yellow Pages. ! 


The | 
Insurance. 
Store — 


кайа Continental Insurance 


From The Continental Insurance Companies, subsidiaries of The Continental Corporation 


The intermediates are for pushing, 
not semi-shoveling, and range from 
two to five hp. Weights generally fall 
into the 42-to-55-lb. class, and quite a 
few have electric start available. Most 
use Tecumseh two-stroke engines, al- 
though Jacobsen and Lawn Boy use. 
their own. Other exceptions are the 
Bolens 350 and 500 series, which use 
four-stroke Tecumseh engines. (The 
advantage of the four-strokers, of 
course, is that you don't have to mix 
oil with their gas for lubrication.) 

Note that none of these is self-pro-, 
pelled, in the sense of.heavy, power- 
driven wheels forcing it ahead. That's 
one reason for their lighter weight, 
and also why these machines sell in 
what's broadly called the up-to-$300 
bracket, although a few are higher. 

Self-propelled or not, their paddle- 
wheel or drum-auger action tends to 
pull these machines along. With some 
early models, letting go of the handles 
turned them loose to lead me on a mer- 
ry chase across the yard. In '79, most 
machines have a grip clutch, which 
disengages the paddles when you let 
go. Don't buy a snow thrower without 
this feature. Chasing one may be fun- 
ny, but having one sneak up on you 
when you've gone ahead to pick up 
a piece of debris isn't. 

Most intermediates use a rotating 
member with soft, rubbery edges. On 
an asphalt drive, these soft edges are 
less damaging than a steel auger, and 
can remove snow almost broom-clean. 
On hard, level surfaces, this is beauti- 
ful; but put the same machine to work 
on a crushed-rock or gravel drive—or 
one pocked with mushy, slushy 
depressions—and you'll probably have 
trouble. The rotating parts fit the 
housing quite closely, and leave little 
room to digest rocks and gravel. More- 
over, the propelling action seems to 
bog down, and you wind up bulling the 
machine ahead. 

Continued 
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Everybody's making money 

se ing microcomputers. 

Somebody's going to make money — 
servicing them. 


New NRI Home Ft Et Course Shows You How to Make Money Servicing, Repairing, 
| ing Personal and Small Business Computers 


Seems like every time you turn 
around, somebody comes along with a new 
computer for home or business use, And 
they're being gobbled up to handle things 
like payrolls, billing, inventory, and other 
jobs for businesses of every size...to perform 
household functions like budgeting, envi- 
ronmental systems control, indexing 
- recipes, even playing games. 

Growing Demand for 

Computer Technicians.. 
Learn in Your Spare Time 

Even before the microprocessor burst | 
upon the scene, ће U.S. Department of “ 
Labor forecast over a 100% increase in job 
openings for the decade through 1985. Most 
of them mew jobs created by the expanding 
world of the computer. NRI can train you at 
home to service both microcomputers and ` 
their big brothers. Train you at your con- 
venience, with clearly written “bite-size” 
lessons that you do evenings or weekends 
without quitting your present job. 


‘No Experience Needed 


Е ик: ee E meaningful experiments building and Rush Card for Free Catalog... 
WIN erem mimm iE ри g circuits on the NRI Discovery No Salesman Will Call 
vw course. NPI darts vou with the basics Then you build your own test in- Send the postage-paid card today 
кт m mf pi nin bal ar ind ven like a transistorized volt-ohm for our 100-page, full-color catalog. It de- 
MM. aim e A | аг os ilahi meter, CMOS digital frequency counter... scribes NRI's new Microcomputer Technology 
To rin be - -— aval MD E, equipment you learn on, use later in Course in detail, shows all equipment, kits, 
ready to help whenever you have questions. your work. - and lesson plans. And it also tells about 
Assemble Your Own ` And you build your own microcom- other NRI courses... Complete Communica- 
Microcomputer puter, the only one designed for learning. It tions with 2-meter transceiver... TV/Audio/ 
NRI training also includes plenty looks and operates like the finest of its kind, Video Systems Servicing with training on 
of practical experience. You perform actually does more than many commercial the only designed-for-learning 25” diagonal 
units. But NRI engineers have designed color TV with state-of-the-art computer 


components and planned assembly so it programming. With more than a million 
demonstrates important principles, gives students since 1914, NRI knows how to give 

| you working experience in detecting you the most in home training for new 

and correcting problems. It’s the kind opportunity. If card has been removed, 

~ of “hands-on” training you needto write to: 
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repair and service 
cm units now on the | NRI Schools 
"ECT ee market. n McGraw-Hill Continuing 
Wu чр - Education Center 
3939 Wisconsin Ave. 


Washington, D.C. 20016 


Warning: The Surgeon General Has Determined | i № 
That Cigarette Smoking Is Dangerous to Your Health. | 


FILTER 100's: 10 mg. "tar", 0.8 mg. nicotine, FILTER, MENTHOL: 
11 mg. "tar", 0.8 mg. nicotine, av. per cigarette, FTC Report MAY ‘78. 
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e Vantage Po 
Where great taste and 
low tar meet. 


Great taste once belonged 
only to high tar cigarettes. Not 
any more. The secret? The 
specially designed Vantage filter 
works together with our rich 
‘Flavor Impact" tobacco blend 
to deliver satisfying flavor in 
every puff. That's Vantage. Low 
tar with a uniquely satisfying - 
taste. And that's the point. 
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"79 snow throwers 
[Continued] . 


Another common characteristic of 
the intermediates is a series of vanes 
across the top and front, to guide the 
snow discharge. My own experience, 
plus others', indicates that the vanes 
can sometimes be a problem. For one 
thing, they discharge a fan of snow as 
wide as the machine, and at a low 
height. This is quite different from the 
concentrated stream coming out of a 


high-up chute on a heavier machine. 
The fan-shaped pattern and low level 
make it easier for the wind to catch 
the snow and blow it back into your 
face. Second, the single-stage action 
tends to limit the height and distance 
of discharge. That's no problem in ear- 
ly winter, but if time builds up walls of 
snow five or six feet high, the vanes 
don't do a very good job of shooting the 


snow over the top. One good answer to 
that problem is Gilson's aptly named 
Snow Cannon. It has a paddle wheel 
combined with a soft-edge drum auger 
to gather and compress the snow, and 
send it out a chute in a 20-foot stream. 
Lawn Boy has a similar feature. 


Self-propelled 


As soon as you leave the interme- 


PS GUIDE TO '79 SNOW THROWERS AND BLOWERS 
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Hahn Div. of Gravely 300 «^ à м 225 1 20 àÀ55 — 265 —  & 
С —AH824 SP 5 2 24 235 654 19 ت‎ 5 1 25 
AH-724 SP 7 2 24 250 730 Б) SP £e _ = 
AH-a2 SP 8 2 26 265 795 om BE шш. ши. шш. ›_ 
AH-1032 SP 10 2 32 285 927 LL 1009 БЕИ. еМ LU 
ISconsin arine, inc. 
international Harvester | 520-2 SP 5 2 20 242 тту 
10 M 2 1 20 33 279 742-2 SP 7 2 24 295 n.a. 
268 sP 8 2 26 295 799 828-2 SP 8 2 28 37 na 
Jacobsen The Yard-Man Co. 
51510 M 3 1 20 50 299.95 31100-0 M 2.25 1 20 70 264.95 
52012 SP 5 1 20 168 534.95 312200 M 3.5 1 20 195 494.95 
52638 SP 6 2 26 250 729.95 316000 — SP 5 2 24 300 714.95 
52640 SP 8 2 26 259 789.85 31650-0 SP 7 2 24 300 759.95 
52642 SP 8 2 30 275 854.95 31800-0 SP 8 2 26 302 834.95 
John Deere - 318600 SP 10 2 26 302 88495 
320 M 3 1 20 47 309 31960-0 SP 10 2 33 320 954.95 
826 SP 8 2 26 279 735 31976-0 SP 11 2 33 355 1,204.35 
1032 SP 10 2 32 295 845 *Ail two-stage units are snow blowers; single-stage machines are snow throwers. 
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Big power and five forward speeds make this Wheel Horse a 
good bet for the snow belt. When purchasing a tractor that's also 
for snow clearing, get at least one very-low-speed gear ratio. 


diates, weights jump up to 150, 200, 
and even 300+ pounds. Part of that 
extra weight is from the transmission, 
of course, but there is really little in- 
centive for weight-saving when in 
most cases you need the weight—in 
addition to chains—for traction. 

There are several choices to make 
with self-propelled types: 

e Single-stage or two-stage opera- 
tion. 

е Power reverse and the number of 
forward speeds. 

9 Power. Less than five hp desig- 
nates basically a small walk-and- 
driveway machine; over eight hp 
verges on commercial equipment. 

Single- vs. two-stage action is an 
important dividing line that sepa- 
rates snow throwers from snow blow- 
ers. Single-stage types use either an 
open-spiral auger or drum auger to lit- 
erally throw the snow out the chute by 
sheer speed of rotation. Two-stage 
snow blowers have a slow-turning au- 
ger up front to break up and feed the 
snow to a high-speed impeller in the 
second stage, which blows the stuff 
out the chute. 

Single-stagers are cheaper as a 
rule, since there are fewer parts. In 
moderate-snow areas, especially in 
urban sidewalk-and-drive situations, 
they may be all you need. Also, since 
few of them throw the snow as far and 
as hard as a blower, they make it easi- 
er to keep your snow on your property. 
However, they have some disadvan- 
tages when you add self-propulsion: 

€ They often lack multiple forward 
speeds. ` 

© A few even lack power reverse. 

® Most have wheels too small to re- 
ally buN through snow. 

® The high rotational speed, com- 
bined with a metal auger, can chop up 
asphalt drives. 
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€ Stones and debris can wreck the 
high-speed auger and its drive train in 
a hurry. 

In short, single-stagers may be fine 
for limited-snow areas, clean, smooth 
sidewalks, and closely adjacent 
homes. They can, however, be ex- 
tremely frustrating in heavy snow, on 
crushed-rock or gravel surfaces, and 
on hilly plots where multiple speeds 
and power reverse are absolutely es- 
sential. 

Two-stage snow blowers are best for 
larger areas, heavy snows, and rough 
or stony drives, and for directing snow 
up over existing banks. This applies to 
tractor-mounted units as well as 
walk-behinds, and is particularly true 
if your driveway terminates in a coun- 
try road with gravel shoulders. Inevi- 
tably, the big highway plows will 
scrape rocks and gravel into the snow 
barricades they so carefully dump at 
the end of your drive. Try running a 
big single-stage outfit into this mess, 
and you can expect some severe dam- 
age as the high-speed auger tries to 
crush rocks. The slow-turning auger 
on a two-stager will gather in the 
stones, and they'll clatter loudly 
through the impeller, but they'll sel- 
dom cause much damage- at least to 
your machine. 

Such hazards aside, snow-handling 
ability in hard snow and drifts is usu- 
ally reflected in the ratio between 
power and cutting width; the higher 
the ratio, the better the ability. Divide 
horsepower by cut width and a five-hp 
machine with a 20-in. cut, for exam- 
ple, gives a 0.250:1 ratio. Five hp and 
24 in. give you only 0.208; and five hp 
and 26 in. give a weak 0.192. For out- 
standing power in removing heavy 
snow in a hurry, look at the Gilson 
55135. With 10 hp and a 26-in. cut, its 
ratio is a respectable 0.385:1. In prac- 
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Stone damage like on this badly deformed auger is common on 
machines with high-speed, single-stage augers. Two-stage units 
have slower-turning augers, are less vulnerable to this. 


tical terms, you may cut a narrower 
swath than with some other ma- 
chines, but you'll also move faster and 
more easily, with less backing and 
nibbling. 

For the big, two-stage walk-be- 
hinds, snow-handling ability must 
also be considered in the light of your 
personal ability to handle the ma- 
chine, as well as the work surface. 
Many of these outfits weigh 300+ lbs. 
When you couple 300 lbs. to an eight- 
or 11-hp engine, and roll it at just two 
mph, the inertial forces may be more 
than a 175-lb. human can counter 
comfortably. On an unpaved drive, ice 
ruts, unevenness, and all the little 
pockets you've never noticed will rock, 
swing, and twist the snow blower. On 
a paved surface it's no problem; but if 
you've got lots of rural driveway to 
cover, it's time to think of a tractor- 
mounted snow blower. (You probably 
already use a tractor to cut grass and 
maybe till soil, anyhow.) 


Tractor-mounted 


Tractor-mounted units are nearly 
always "dedicated" accessories—made 
only for a given tractor. Nevertheless, 
the points Гуе made about single- 
stage vs. two-stage, and power vs. cut 
width, still apply. Consider your 
choices carefully. 

And here’s a warning for you if you 
live in a heavy-snow area. Tractor 
gear ratios are more important than 
power. Don’t be misled by 11-hp lawn 
tractors with gear ratios intended 
mostly for grass cutting; they may not 
be suitable for removing winter snow- 
falls. Settle for less power if necessary, 
but be certain you get a low-gear down 
in the creeper range for snow removal. 
Even then, wheel weights and 
chains—especially chains—will still 
be essential. 


Checking your heart rate is 
now as easy as grasping a glass of 
orange juice, thanks to the remark- 
able Insta-Pulse™ heart rate 
monitor from Biosig, Inc. 

When held in your hands, it 
reads your heart rate function from 
the tiny electrical impulses in your 
finger tips. Insta-Pulse works on the 
same principle as a hospital elec- 
trocardiograph (EKG). Yet it weighs 
a mere 10 ounces, measures 11” X 
142” and is fully portable. It runs for 
up to one full year (over 100,000 
readings) on a single 9-volt battery. 


No waiting required. 

Once Insta-Pulse is in your 
hands, its microcomputer chip 
begins to monitor every heart 
muscle contraction. Andinstan- _ 
taneously translates that into heart- 
beats per minute—showing it with 
a bright, always changing LED 
display. 


(Flash) gu (beats per 
ко 

(Flash) (172 (beats per 
S inner! 

(Flash) 7 74 (beats per 
minute). . and so on. 


As long as its nickel hand grips 
are between your fingers, sam 
pulse data continues; put 
Insta-Pulse down, and it 
turns itself off auto- 
matically. 


insta: rr 


Е. 


Watch both heartbeats 
and heart rate patterns. 

Youre free to monitor your 
heart rate anywhere with Insta- 
Pulse. During a workout or after 
one. At home, at the gym or on 
the track. 

Instantly, you will see how the 
most critical organ of your body 
responds to exertion. And how long 
it takes to return to its normal 
at-rest rate. 

This picture of your heart recov- 
ering from activity is something you 
can never get with conventional 
pulse readings. 

In seconds you can also see 
the effects of psychological stress, 
overeating, alcohol, caffeine and 
cigarettes. You'll learn just how 
valuable to your heart a short nap 
can be. Or check the benefits of a 
morning's meditation. Here, too, 
is an excellent tool for use in bio- 
feedback work; with practice, you 
can actually develop the ability to 
alter your heart rate—at will. 


Not a toy. Not a toy’s price. 
The cost of Insta-Pulse through 
The Sharper Image is $149.00. It's 
not the only heart rate monitor 
available to you for about 
that price. However, 
others 


with their cumbersome clips ара. 
wires do not provide the accuracy 
of Insta-Pulse, the world's first 
instant heart rate monitor. 

And it's shock resistant as well. 
Insta-Pulse contains no moving 
parts, is 100% solid state and its 
circuitry is shielded from damage 
by a thick, clear lucite shell. A 
hand lanyard provides additional 
security. The battery is included. 

Insta-Pulse comes with a ninety- 
day warranty from its manufac- 
turer, and the Sharper Image's own 
guarantee of satisfaction: if you are 
not completely delighted with it, 
send it back within two weeks for 
a full refund. 

Order an Insta-Pulse now, and 
watch your heart function as you 
never could before. 


ORDER TOLL-FREE 
Credit card holders may use 
our toll-free ordering number, 
mer Or send check for $149.00 
us $2.50 delivery. Add 
БЕ. 94 tax in California. 


(800) 227-3436 
In Calitornia 
(800) 622-0733 


THE SHARPER IMAGE 


260 California St., Dept. IP- 051 
San Francisco, CA 94111 

(415) 788-4747 

© 1979 The Sharper Image 


Anyone with a 
Canon, 
Konica, 
Minolta, 
Nikon, 
Olympus, 
Pentax, 
Yashica, 
or any other 35 mm camera 
would love this Kodak gift for Christmas. 


Kodak Carousel slide projectors 


The dependable ones. They keep getting better and better. uc? QS ос 
CE asîman Kodak Company, 19/8 | +. ~ > T | А UN 
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sports cars 


— six exciting performers 


By JIM DUNNE and ED JACOBS 
PHOTOGRAPHS BY GREG SHARKO 


The next time someone tells you high- 
performance sports cars are dead, tell 
them to look again. Oh, yes, the 
ground-shaking days of the 427 Cobra 


High performance is still available to en- 
thusiasts, without completely abandon- 


and ZL-1 Corvette are gone—probably 
forever—but high-performance sports 
cars haven't died; they've merely tak- 
en a new direction. Raw, thundering 
power has given way to technological 
finesse in response to a changing 

Continued 


ing fuel economy. Clockwise from top left: 
Porsche 924 Turbo, Datsun 280-ZX, Maz- 


PS ratings— 
test report in a nutshell 


The ratings are based on test results 
and measurements. Results should be 
read with the understanding that they 
reflect tests only on our sample cars. 
An excellent rating is 5 points; very 
good, 4; good, 3; fair, 2; poor, 1; very 
poor, O. 


Porsche 
924 Turbo 
Triumph 
TR7 

Lancia 

Alfa Romeo 
Spider 2000 


Zagato 


Fuel economy 
Acceleration 
Braking 
Handling 
Maneuverability 
Ride comfort 
Quietness 
Roominess 
Visibility 
Entry/exit ease 
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da RX-7 Limited Edition, Alfa Romeo Spi- 
der 2000, Lancia Zagato, Triumph TR7. 


PS car test & driving report 


world. Today's cars are lighter, stron- 
ger, sleeker, safer, and even more effi- 
cient—without losing the quality of 
being downright delightful to drive. 

Their improved efficiency is espe- 
cially important in today's energy- 
starved world. No, they don't beat the 
Rabbits, Champs, and Chevettes in 
fuel economy, but they do deliver bet- 
ter mileage than most compacts and 
nearly all mid- and full-size cars. And 
they deliver it in a package that will 
outbrake, outaccelerate, and outhan- 
dle the rest—all of which are major 
safety considerations. 

What makes a sports car? There are 
as many different approaches as there 
are models. This month, we settled on 
a representative cross section of the 
mid-price models: Mazda RX-7, Dat- 
sun 280-ZX, Porsche 924 Turbo, Tri- 
umph TR7 convertible, Lancia Zaga- 
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Alfa Spider enters brake-test grid for maximum-effort stop from 60 mph. 


Porsche 924 Turbo negotiates the slalom 
course. Surprisingly, it wasn't the fastest. 
Despite its much firmer suspension, it 
could only tie the supple Mazda RX-7. 


to, and Alfa Romeo Spider Veloce 
2000. Each is distinctively different in 
design, driving feel, and advantages. 

One thing they have in common, 
though, is that they're not cheap. 
Prices range from just under $10,000 
allthe way up to nearly $22,000. How- 
ever, for what's offered, they're good 
values to those who want something 
out of the ordinary. 


Mazda RX-7 

The only Wankel-powered car now 
in production, the RX-7 is a sleek, 
cleanly executed hatchback coupe. In 
its Limited Edition version, it offers a 
good measure of luxury to someone 
who wants creature comforts in a true 
sports car. 

Still, there is no doubt that the rota- 
ry engine is the car's outstanding fea- 
ture. It's strong in performance and 


EPA fuel mileage (mpg) 


Highway 28 27 31 28. 31 26 
City 17 18 19 19 21 18 
Calif. city 16 17 19 18 19 18 


exceptionally smooth in operation. 
Zero-to-60-mph acceleration runs 
with two passengers aboard averaged 
10.5 seconds, second fastest in the 
group. | 

Mazda has refined the rotary to 
where it has a solid reputation for 
high quality and smooth operation. It 
has to be driven to be believed—and 
appreciated. 

The turbine-smooth engine isn't the 
only reason the car has to be driven to 
be believed. The RX-7 is also one of 
the finest-handling cars in the world. 
Its cornering is virtually dead neu- 
tral. Lean it into a corner hard, and it 
tracks securely around—right to its 
limit of adhesion. If you wish, you can 
get a bit of oversteer with full power, 
making it all the more enjoyable. 

The interior is modern. All instru- 
ments and controls are properly locat- 
ed and handy to reach. 

The top-of-the-line RX-7 Limited 
Edition comes complete with air con- 
ditioning and special trim for a pack- 
age price of nearly $10,000. There 
aren't any options, and none are really 
needed. It's a very nice package. 


Datsun 280-ZX 


By comparison with the other cars, 
the all-new Datsun 280-ZX is a stylish 
boulevard cruiser. It offers a smooth 
ride, low sound levels, and all the 
amenities for pleasant touring. 

Those amenities include air condi- 
tioning, power steering, electric mir- 

Continued 


Fifth wheel sends distance signal to computer in car. 


EMPEROR CLOCK COMPANY'S 
MODEL 120-K DO-IT-YOURSELF CASE KIT | 
IN RARE, LUXURIOUS | 
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GET THE MOST FROM NUMBER ONE - | T 
You get the most of everything from Emperor Clock RR Best "mU | 
xx best price. That's the way we have always done business. And it's made — 

Emperor the world's largest manufacturer of grandfather clocks. Our 
tremendous sales volume, together with the roduction efficiency in our own 
- woodworking factory, is the main reason why we can offer such affordable 

- prices on increasing y scarce, solid 34" kiln-dried black walnut. There's no s 
ZEE Better quality native hardwood! And now it can ee our most РСР ix 

Ш grandfather clock, the classic Model 120-K. : 

К MODEL 120-K IS A PLEASURE TO BUILD M 

| “` Nothing matches the genuine pleasure you get from building your own = 

Моде! 120-K grandfather сіоск. . .а beautiful and functional creation with an — 
heirloom destiny. Emperor's kit makes it so easy. All kit pieces are accurately 
pre-cut from hand-matched solid %" black walnut, kiln-dried to prevent — 
warping and shrinking. Kit pieces are sanded smooth on both sides. All — 
miters, mortises and tenons are pre-cut at no additional cost. (If you prefer, . 
kits may be ordered unmitered for $10.00 less.) Divided swan neck and fini al, 
тан апа dial face doors, dial frame and basefront аге. pre-assembled. 0 Я 

mplete assembly instructions, screws, and all hardware included. No wood- 
orking experience lp Each piece may be reordered ee 


BRASS | NTS AND DIALS 

Ad ONE WEEK * WEIGHT DRIVEN « WESTMINSTER CHIMES ХЕ 
Emperor's Model 101-M movement, with dial, is made of solid brass "e ü& 
well-known West German firm. Choose from either Tempus popit (Time 
Flies) or Moving Moon with lunar calendar. Both versions sound the West- __ 
. minster chimes each quarter-hour and count the hour with a Big Ben tone. 
- Movements include weights, solid brass weight shells, brass bob, pendulum 

` and chimes. All plates are solid brass with pinions of hardened steel. 

Installation and adjustment are simple, following EPRI Tp eha 


` MOVEMENTS CARRY A ONE-YEAR WARRANTY - 
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ORDER TODAY! THIS SALE ENDS DECEMBER 31, 1979. 


» Order Direct With This Form © Orders Shipped 2 to 3 Weeks © Shipping Charges Collect i 
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MODEL 120-K 
SOLID з." 
BLACK WALNUT 
74" x 16%" x 10" 


EMPEROR CLOCK COMPANY, Dept. 55-G Please Check: New Customer O 
Emperor Industrial Park, Fairhope, Alabama 36532 Previous Customer O 


CREDIT CARD TELEPHONE ORDERS EO E санг 21) ah’ 205) Ы 


NO RISK! Lae eee ee CES |. :05 EXTENSION) 
0 FY BAC Model 120-K Solid %" Black Walnut Do-It-Yourself Case Kit with 
M N | К Purchase of Either Movement (Priced Separately Below) 51 $199.50 $139.50 | 
GU ARANTEE Model 120-K Solid 34" Black Walnut Do-it-Yourself Case Kit 
! . without Purchase of Either Movement (Priced Separately Below) | $199.50 $149.50 
If for any reason you are not Model 101-M Movement Complete with Tempus Fugit Dial, sl m] |  — 
| completely satisfied. return | Westminster Chimes for Model 120-K $129.50 
1 , 


m Model 101-M Movement Complete with Moving Moon Dial, 
Westminster Chimes for Model 120-K $144.50 


Unmitered... add 4% sales tax $__ E: 
Subtract $10 


in original shipping carton 


| within thirty days for prompt We accept personal checks | | TOTAL$. 
refund. No questions. No ا‎ ед $. ( ) Check ( ) Money Order сенме ИМ: Ala. residents only, 
excuses. _ ha 4 ш m ( ) Master Charge ( ) BankAmericard/Visa 
| *SUBTRACT $10.00 FOR NUMBER LETT LL GRAND TOTAL $ 
UNMITERED KIT ||||| шыс ЫШ [Г 
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Clever power-window control for Datsun 
sends driver's window all the way up or 
down with a single flick of the center 
switch, freeing driver's hands. 


Mazda's engine bay leaves plenty of room 
around engine. Almost everything is 
readily accessible for do-it-yourselfers— 
even with air conditioning included. 


rors, three extra covered storage 
boxes, pull-handles on the doors, a 
soft-acting clutch, power windows 
with a neat automatic up/down con- 
trol, and three-way seat adjustments. 
For good measure, Datsun added rich 
carpeting throughout and form-fitting 
bucket seats. 

Unfortunately, to get the soft, bou- 
levard ride, Datsun has wandered far 
from the fine handling of its earlier 
sports cars, especially the 240-Z. In a 
straight line, or through mild curves, 
the ZX is very pleasant. However, 
with the overly soft suspension and 
unnecessary power steering, any sort 
of hard cornering takes a lot of atten- 
tion to deal with the big roll-steer 
changes. There's nothing wrong with 
the ZX that a good aftermarket han- 
dling kit couldn't fix (none is available 
from the factory), but what it really 
needs is some sensible adjustment to 
its basic suspension rates. With that, 
it would be absolutely first rate in ev- 
ery department. 

If grades were awarded for interior 
beauty, the ZX would top the class. 
The instrument panel, console, seats, 
and rear compartment have a uni- 
form, high-quality appearance. And, 
in the back, there is more luggage 
space than you might think (about 50 
percent more than in the Corvette). 

The ZX has become a luxury tour- 
ing car. It's now aimed more at doctors 
and lawyers than enthusiasts, but 
there's nothing wrong with that. 


Porsche 924 Turbo 


The 924 Turbo is the no-compro- 
mise, all-out performance car in our 
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group. Its German heritage shows 
through clearly: an extra-firm ride 
that borders on being hard; simple, 
no-frills interior; strong, surging ac- 
celeration from a turbocharged en- 
gine that just keeps steadily boosting 
power as speed increases; and a dis- 
concertingly efficient, no-warning rev 
limiter that shuts the engine off at 
6500 rpm. 

The Porsche isat its best when driv- 
en hard. Its handling is close to neu- 
tral, and the engine has so much 
torque that it's very responsive to 
throttle changes in hard cornering. 
That's no flaw in a sports car, but it 
does mean that the 924 Turbo is not 
for the average or beginning driver. 
Changing the car's steering attitude 
with the throttle in a corner is great 
fun, but it's very easy to get hurt that 
way. The average or novice driver 
simply cannot deal with the power in- 


crease when the boost comes in during 
hard cornering. 

A number of changes were made on 
the Turbo, compared with the stan- 
dard 924. Among them are: stronger 
clutch, better oil cooling, firmer 
shocks, improved wheel bearings and 
hubs, and bigger (15 inch) tires. Styl- 
ing changes include a NACA air scoop 
on the hood, additional cooling slots 
above the front bumper, and a flexible 
wing at the rear. 

Porsche claims a quieter interior 
than the standard 924, due in part to 
the turbo, which acts as an extra muf- 
fler. Our tests show that the interior is 
a full three decibels quieter at 60 mph 
than a non-turbo model. 

The 2+2 body layout is strictly for 
an emergency where rear-seat room is 
concerned. The back is just too 
cramped for adults to use with any de- 
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Introducing 1980 Olds Cutlass Brougham Sedan. All the Cutlass 
flair, plus the convenience of four doors. What makes this sedan so special 
is that it’s a Cutlass. America’s most popular mid-size car But with the beautiful convenience 
of four doors. Like other Cutlasses, it offers the fuel economy you need today. 

Remember: The boxed EPA estimates are for comparison to other cars. Your mileage 
and range depend on your speed, weather and trip length; your actual highway mileage 
and range will probably be less than the highway estimates. Driving range estimates 
are obtained by multiplying the EPA and highway estimates by the standard fuel tank 
capacity rating of 18 gallons. Estimates lower in Calif. Oldsmobiles 
are equipped with GM-built engines produced by various divisions. 
See your dealer for details. 

In 1980, why be on the outside looking in? See your Olds dealer Û 
about buying or leasing one of the three new Cutlass Sedan 
models today. à 27 486 


HWY. EST. MPG. EST. HIGHWAY RANGE 


WE'VE HAD ONE BUILT FOR YOU. 
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gree of comfort. (As a matter of fact, 
the federally required information 
sticker under the hood describes the 
car as a two-passenger vehicle.) The 
front seats are firm, with good sup- 
port, and rigidly hold the driver and 
passenger in place with carefully con- 
toured back rests. 

While it’s a far cry from its big 
brother, the 930 Turbo, the 924 Turbo 
may be about the nearest thing to a 
street-going race car for less than $30- 
40,000. 


TR7 convertible 


The TR7 convertible will soon com- 
pletely replace the hardtop in the U.S. 
Essentially, it’s the same as the TR7 
hardtop we tested three years ago [PS, 
Oct. 76], with the addition of the soft 
top and detail changes to make the car 
more reliable. 

The top is a revelation for British 
sports cars. It raises and lowers (man- 
ually) with little effort, fits snugly, 
and even has extra windows at the 
corners to eliminate the blind spot 
that was part of the hardtop design. 
With the top down, the wedge shape of 
the body becomes even more emphat- 
ic, and sets the TR7 apart in a field 
noted for styling. 

The distinctive appearance, howev- 
er, has little to do with handling and 
performance, which are both predict- 
able and respectable. The TR7 is rea- 
sonably quick in acceleration, as well 
as being quite agile. 

Visibility and driving position are 
both very good. The engine has the 
requisite growl, the transmission is 
quick-shifting, with the gearshift po- 
sitioned for easy reach, while the 


All convertibles may soon be like Lancia 
Zagato. Rollbar structure incorporated 


Performance comparison with selected models 


Mpg (city Accelera- Brakes 60-0 Handling 
tion са mph (hot) © (mph) 


driving) 


A 


mph moh (dBA) 


mph (sec. (ft) 
1979 Mazda RX-7 Two-rotor 17 11.2 157 64.7 28.1 72 
1978 Porsche 924 4 20 12.2 168 647 28.1 75 
1978 BMW 320i 4 19 12.2 140 64.7 29.6 74 
1979 Saab 900 Turbo 4 19 11.4 129 64.7 28.1 73 
1980 Chevrolet Citation V6 20 11.8 141 62.4 29.6 69 
1977 Datsun 280-2 6 18 11.5 137 58.2 26.6 73 
1980 Oldsmobile Omega 4 22 15.0 163 64.7 29.6 69 


clutch is soft enough to be unnotice- 
able in most driving. Much of the feel 
of the English sports car of old is still 
in the chassis, but without one-time 
characteristics like poor-fitting doors, 


bumpy ride, and cramped seating. If 


convertibles are to make a comeback, 
the TR7 will surely take a big share of 
the credit for making them popular 
again. 

Lancia Zagato 

The Zagato is one of Italy’s newest 
creations. It’s a sports car that at- 
tempts to be all things to all drivers. 
Surprisingly, it succeeds on a number 
of points. 

Unlike the others, it has front- 
wheel drive, but those handling char- 
acteristics are heavily masked. In 
fact, even if you’re an above-average 
driver, you may not feel the differ- 
ence. 

The double-overhead-cam four is 
set crosswise under the hood and, to- 
gether with the drive gear, creates a 
tightly packed assembly. It'll proba- 
bly make mechanics wince just look- 
ing at it. 

Inside, the relatively flat floor cre- 


into design provides positive roll-over 
protection for driver and passengers. 


ates more foot and leg room for front- 
seat passengers, and makes the tiny 
rear seats a little less cramped. The 
really outstanding body feature is the 
convertible-roof system. The overhead 
panels are detached from the main 
part of the roof (a styled-in rollbar 
structure) while the rear portion can 
be opened by unzipping and lowering 
the fabric section of the top. The result 
is a safer car almost as open as a full 
convertible. 

Driving pleasure is an Italian 
sports-car trademark and the Zagato 
is true to that heritage. Its transmis- 
sion and clutch are easy to master, 
and the front drive offers a light dose 
of understeer to make the apprentice 
sports-car owner feel at home and 
safe. While high-speed handling lim- 
its on ours were lower than those of 
the other cars, that won't diminish the 
driving pleasure. 


Alfa Romeo Spider Veloce 2000 


Repeat the Alfa's full name a few 
times, and you'll quickly get into the 
sports-car spirit. For many people, it'll 
probably be more fun to drive than 
any of the others, even though its body 
and chassis may appear to be the most 
dated. 

Inside, the instrument panel is a 
pleasant throwback to the '50's. It is 
dominated by a large speedometer 
and tachometer set inside pods di- 
rectly in front of the driver. Off to the 
side, atop the functional console, are 
three chrome-ringed gauges for oil, 
fuel, and temperature readouts. 

Just below that is the gearshift le- 
ver. It juts out at a near-horizontal an- 
gle, which appears disjointed and 
primitive. However, other than the 
pedals being a bit too close, the seat- 
ing position and controls are laid out 
perfectly. 

The convertible top fits unusually 
snugly and is easy to operate. That 
may be because it is a basic part of the 
car's design, not an adaptation of an 
existing coupe body. 

The exhaust of the double-over- 
head-cam four-cylinder promises pow- 
er, and its output is not disappointing. 

Continued 
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PS car test & driving report 


This car, more than almost any other, 
will turn you on to what sports car 
driving is about. It's not a brutal ma- 
chine, and it lacks the luxury of a 280- 
ZX, but having fun is what it's 
about. 

Sports cars have always been the 
proving ground for the future. Many 
of the latest family-car features were 
perfected on sports cars years ago: disc 
brakes, fuel injection, MacPherson 
struts, and so on. For that reason, 
sports cars like these six have earned 
a place in today's world—and tomor- 
row's. 
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All-out performance, luxury grand tour- 
ing, or nearly anything in between can be 
found among the mid-price sports cars. 
Convertible, sunroof, and hardtop models 
make the choices even more comprehen- 
sive for the buyer. 


Gm Hmm Жо em 


Mazda RX-7, Datsun 280-ZX, Porsche 924 Turbo, Tri- 
umph TR7, Lancia Zagato, and Alfa Romeo Spider 
2000—dimensions, specs, and test results 


Mazda 
DIMENSIONS {inches) RX-7 
Whêêlbãšê............. 95.0 
Overall length.....,.... 169.0 
Overall height.......... 50.0 
Overall width........... 66.0 
Track, FR... 56.0/55.0 
Ground clearance ....... 6.1 
Front head room... .... .. HI 
Front hip mom ......... 40.0 
Front leg mom.......... 470 
Rear head room ......., — 
Rear hip fom.......... — 
Rear leg room {тіп.)..... — 
Rear knee room (min)... — 
Couple distance ........ > 
SPECIFICATIONS 
Engine type...........- Two-rotor 
Displacement (cu. іп.) .. 7012 
Compression ratio... .... 34:1 
Carburetion.....,.....,  Four-bbl. 
Net hp @ грт......... 100 @ 6000 
Net torque @rom....., 105 @ 4000 
Transmission. . o.  Fue-speed 
manual 
Axle тїш ............. 3.91.1 
Tire make............. Bridgestone 
Tire type . . Steel Belted 70 
radial 
THE БШ oce es .... 185/70HR13 
Steering... esee Recirculating 
ball, power 
Overall steering ratio..... Variable 17.0- 
20.0-1 
Turns, lock to lock... .... 3.7 
Turn diameter (ft.). .....- 31.5 
Front suspension. ....... Independent, 
MacPherson 
struts 
Rear suspension .......- Live axle, coil 
springs, four-link 
control arms 
Front stabilizer-bar 
diameter {in} ........ 0.90 
Rear stabilizer-bar 
diameter {in} ........ 0.90 
Trailer towing (max. Ibs.). . Not recom- 
mended 
Trailer tongue mes Mot recom- 
(max. = .... mended 
Brakes . Disc/drum, 
power 
Brake swept area (sq. іп.). 223.0 
Fuel tank (gal.). i. 145 
Trunk space (cu. ft.j..... 138 
Liftover height {in}...... 330 
Curb weight (Ibs.) . . . 2420 
F/R weight distribution - 
(98) . .. 5149 
Basic price . cs 99945 
Price as tested . DESERT RE $9945 
Major options on test car . Base price in- 
cludes A/C, АМ/ 
FM stereo, sun- 
roof, mag 
wheels, etc. 
TEST RESULTS 
Acceleration ‘one 
-60 mph . 10.5 
25-70 mp h. 11.0 
Brake test (coal 60-0 mph 
Stopping distance (ft.).. 129 
Pedal pressure (Ibs.)... 152 
Disc temperature (T) .. 248 
Brake test (hot) 60-0 mph 
Stopping distance (ft).. 137 
Pedal pressure (Ibs.] ... 148 
Disc temperature (F) . 285 
Interior noise (@ 50 mph 
(dBa) . 14 
Handling test (mph) — 64.7 
Maneuverability test (mph) 31.1 


TEST CONDITIONS: Ambient temperature, 82° 
“With rear seat folded 


PS serviceability 
ratings 

The numbers mean: 1, very 
difficult; 2, difficult; 3, aver- 
age degree of difficulty; 4, 
easy; 5, very easy. 


Mazda RX-7 

Datsun 280-ZX 

Porsche 924 Turbo 
Triumph TR7 

Lancia Zagato 

Alfa Romeo Spider 2000 
*Fuel injection 


3.55.1 
Bridgestone 


Steel Belted 70 


radial 
195/70HR14 


Rack and pinion, 


18.0:1 


32.7 
Independent, 
MacPherson 
struts 
Independent, 
MacPherson 
struts 


0.71 


0.79 

No recom- 
mendation 
No recom- 
mendation 
Disc/disc, 
power 


Crand Luxury 


package $1649, 
АС $635 


Porsche 
924 Turbo 


Cinturato radial 


185/70VR15 


Rack and pinion, 


manual 
19.2:1 


Independent, 
MacPherson 
struts 
independent, 
MacPherson 
struts 


0:90 


0.55 

No recom- 
mendation 
No recom- 
mendation 
Discidrum, 


48/52 
$20,000 (est.) 
$21,500 (est.) 


A/C $695, sun- 
roof $395, elec- 


tric mirrors 
$190, sport 
shocks $145 


bê. 
55.5553 
5.0 
36.0 
40.0 
40.0 


E L3 4 | 


OHC 4 
122/2.0 

8.0:1 

Twin Zenith 
85.5 @ 5500 


104.5 @ 3250 


Five-speed 
manual 
3.90.1 
Goodyear 


seer belted ra- 


185/70SR13 
Rack and pini 
Manual 


25.0 
Independent, 
MacPherson 
struts 

Live axle, leaf 


On, 


springs, stabiliz- 


er bar 
0.74 


0.74 
1000 


100 


Disc/drum, 


АМ/ЕМ stereo! 


‚ tape $403, A’ 
$530 


ig $i п 
PS к ЕЁ 
$ vs © Ё 22 
= tc $2.5 E u.s 
o 525 29283 Pos 
S egei $2338. Б 
Pies Pint. BR 
о 25200 Ooaóooo «£23 
45535 45343 54 
45435 44*24 52 
55535 34*13 2 1 
45553 32324 52 
45545 21222 43 
35543 51*24 52 


C 


a Heater hoses 


Lancia 
Zagato 
92.5 
164.6 
497 


64.6 
29.4/54.8 


87 @ 5400 
105 @ 2900 
Five-speed 
manual 
421:1 

Pirelli 


Cinturato radial 


P3 
175/705R14 


Rack and pinion, 
power 


П.а. 


3.2 

35.8 
Independent, 
MacPherson 
struts 
independent, 
MacPherson 
struts 


WB 


n.a. 
No recom- 
mendation 
No recom- 
mendation 


Disc/disc, power 


fa. 
$10,811 
$12,920 
Leather trim 


$421, metallic 
Ра $280, AC 


600, AM/FM 
stereo $373, 
special edition 
package $435 


F: relative humidity, 78 percent: barometric pressure, 29 90 inches Hg 


FI. 

111.2 (& 5000 
110 (& 3500 
Five-speed 
manual 

4,55:1 

Michelin 

XVS steel-belted 
radial 

185HR14 

Rack and pinion, 
manual 

n.a. 


n.a. 
34.5 

Independent, lower 
control arms, coil 
springs 

Rigid axle, coil 
springs 


0.96 


0.56 
Not recommended 


Not recommended 


Disc/disc, power 


AM/FM stereo/tape 
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12.7 11.2 
13.8 126 
188 133 
90 120 
198 225 
138 145 
75 100 
793 615 
80 78 
58 2 62.4 
28.6 29.6 
: 2 
; 25545 Я 
B 5552= 8 
3 оосо и 
В ESERSE HS 
PAH 
Е 555 SEE 
а 506-605 A» 
passis ТЕР 
Gteittcaec OG 
3333333 434 
3333333 432 
3333333 432 
3333333 133 
3333333 531 
4223321 3 32 


Red means stop. 
Yellow means 
proceed with 
caution. 
Green means 


go. 

There. That's 
all you p" 
need to know i 
to know \ 
how to 
use the 4 
new Pentax " 
MV. E 
Its simply 
the simplest 
35mm SLR 
camera in the world. 

You just look in the 
viewfinder. You focus. 

If you see a red light, dont 
shoot. (That's to keep you from 
taking a bad picture.) 


As seen through the viewfinder 


If it's yellow, you use the 
optional automatic flash. (A little 
"X appears in the viewfinder to 
let you know the flash is ready.) 

And if its green (which it will be 
most of the time), you can shoot 
your photograph. And we do 
mean photograph. Not a 
snapshot. 

Mind you, we didn't just make 
the Pentax MV so easy to use. We 


oLHs in the world. 
So it fits very nicely 
into your pocket. 
And as for its price, 
well, it fits very nicely 
into your budget. 
Because it too is 
small. In fact, 
it's lower than 
some pocket 
cameras. 
Of course, 
once you 
> decide to 
К огом аза 
| photographer, the 
F Pentax MV is the 
Р perfect camera to grow 
with. Because you can add 
a host of niceties. From lens 
shades and filters to a wide 
variety of interchangeable 
lenses. 
You'll find everything about the 
Pentax MV a pleasure. 
Especially using it. 
And that's as easy as crossing 
the street. 


PENTAX 


also made it the lightest as well THE PENTAX MV. 
as one of the smallest 35mm SIMPLY, mE SIMPLEST. 
© 1979 PENTAX CORP ALL RIGHTS RESERVED SPECIFICATIONS AND AVAILABILITY SUBJ TO CHANGE WITHOUT NOTICE 


ganic PRACTICE PATENT LAW BEFORE THE premens 
penean U.S. PATENT OFFICE AS A PATENT AGENT PHYSICISTS 
ENGINEERS WITHOUT GOING TO LAW SCHOOL eB 


Now you can couple science or technology to a challenging, responsible profession in patent law, without being a lawyer. A Patent Agent is licensed by the 
U.S. Patent and Trademark Office to represent inventors and perform all of the functions of a patent lawyer in the writing and obtaining of patents. Your work 
as a Patent Agent can be in addition to or in lieu of your current professional pursuits. It can increase your income, multiply your employment options and 
permit you to obtain patents on your own inventions. 


A HIDDEN, LUCRATIVE OPPORTUNITY: 
PATENT LAW PRACTICE 

Scientific or engineering training is a legal as well 
as practical requirement for patent practitioners in 
obtaining effective patent protection. Although not 
widely known, engineers and physical scientists 
need not go to law school to be licensed and to 
practice as Patent Agents. The U.S. Supreme Court 
has held that, in representing client-inventors before 
the U.S. Patent Office, Patent Agents may practice 
patent law in any state of the United States. Virtually 
all the work done in obtaining a patent is in writing 
and by mail. 

To become a Patent Agent, you must pass the 
one-day, six-hour examination in patent law given 
bythe U. S. Patent Office. Currently the examination 
is given by the Civil Service once a year, in October, 
in federal buildings in all major cities of the United 
States. Even technically trained lawyers are re- 
quired to pass this examination in order to practice 
before the U. S. Patent Office. In such practice, 
Patent Agents and patent lawyers are the legal 
equivalents of each other and do exactly the same 
work. 


Any U.S. resident with a degree in any field of 
engineering, chemistry, physics or applied science 
may apply to take the Patent Agent's Examination. 
Write to Clerk of the Committee on Enrollment, U.S. 
Patent and Trademark Office, Washington, D.C. 
20231, for Examination application forms or for the 
Patent Office document "General Requirements for 
Admission to the Examination for Registration’. 


Demand for competent patent practitioners is at 
an historic high and the relative supply at an all time 
low (mainly because engineers and physical scien- 
tists are simply not aware of their eligibility). The 
director of the General Motors Patent Department 
observed recently: 

Are we doomed to a chronic shortage of 

capable persons to prepare patent ap- 

plications? Do we face a time when the 

patent system will be made ineffective . . . 

by the sheer impossibility of getting suf- 

ficient manpower to do the basic task of 

preparing applications? | shall not attempt 

to make predictions — but the questions 

are not idle and they do warrant thought. 
Corporations and patent law firms employ and are 
constantly seeking Patent Agents. New York has 
ruled that Patent Agents may be listed as such in the 
letterheads of law firms. Moreover, establishing a 
patent practice on your own has a higher probability 
of success than ever before. The Supreme Court of 
the United States held recently that lawyers may 
advertise the nature of their services and fees. Pat- 
ent Agents are subject to the same rules as law- 
yers. Since that Supreme Court decision, a place 
in the sun is possible for the capable but less well 
known professional. But, how can you become 
trained in patent law? 
THE KEY TO LEARNING PATENT LAW 

The method for thoroughly learning patent law is 
study of the treatise, PATENT PREPARATION & 
PROSECUTION PRACTICE. It is a six-volume, 
self-training treatise of over 1400 pages in 26 
chapters filled with text, hypotheticals, forms and 
practical instruction. A seventh, 225-page com- 
panion volume of questions and answers is in- 
cluded, which covers the material of the six vol- 
umes. This is NOT a correspondence course. It IS a 
complete, self-contained training program, all in 
your hands at one time It is designed to give step- 
by-step, incremental self-instruction to engineers 
and physical scientists who have absolutely no prior 
legal knowledge at all. At each point in the Treatise, 
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every concept needed to understand the exposition 
either has already been explained or is explained 
then and there. 

Most important, you can study at home, in your 
spare time and at your pace. No need to spend 
$10,000 and three years on law school (in fact, the 
requisite instruction is simply not available in any 
law school in the country). No need to give up your 
job or change your routine in the process. The more 
technological experience you have, the more effec- 
tive you will be in securing patents for your own 
inventions and those of your clients. 

PATENT PREPARATION & PROSECUTION 
PRACTICE (at the price of $450) is the ultimate for 
learning to be a patent practitioner. It distills 26 
years of practice and 15 years of teaching by 
Dr.Irving Kayton, Professor of Law and Director of 
the Patent Law Program at The George Washington 
University in Washington, D.C. Professor Kayton 
spent eight years designing the Treatise and two 
years editing and co-authoring it with six coauthors. 
His coauthors are partners in leading patent law 
firms throughout the United States. Professor 
Kayton and his coauthors prepare annual or bien- 
nial replacement-sheet supplements to the 
Treatise, as new developments occur in patent law 
and practice. The supplements will be available for 
purchase at a reasonable price by Treatise owners. 
With such supplements, the Treatise may be main- 
tained as a daily working guide and reference for a 
lifetime of use. 

Professor Kayton is the only full-time professor of 
patent law in the United States. He has trained or 
taught more than 2,000 of the approximately 8,000 
active patent practitioners in the United States. The 
Treatise is what he uses to teach both lawyers and 
engineers to become patent practitioners. Neither it 
nor anything like it is available anywhere else. As- 
siduous, step-by-step study of the Treatise can give 
mastery of its contents to anyone intelligent enough 
to have earned a degree in engineering or one of the 
physical sciences. Mastery of its contents 
guarantees passing the Patent Agent's exami- 
nation. Many hundreds of people have done so. 

However, if you are not sure that you wish to 
purchase the Treatise to prepare for patent practice, 
we offer two other publications. One of them, Kayton 
on Patents, provides information about basics of 
patent practice. (Both of the publications, described 
below, will be sent free of charge to anyone who 
purchases the Treatise.) 

1. KAYTON ON PATENTS, $25. is a poor-boy 
(but attractive) soft cover reprint of Volume | of the 
Treatise (Chapters 1-5), which can be slipped into 
your pocket or briefcase. It includes the Questions 
and Answers for Chapter 4, on the requirement for 
novelty of the invention (taken from Volume VII of 
the Treatise). You will learn quickly from it what the 
practice of patent law is like and also the basics of 


the subject. Use of the text and questions and 
answers will enable you to judge the effectiveness 
(and readability) of the Treatise as ateaching device 
and also your aptitude for this profession. 

2. SEARCHING THE PRIOR ART FOR 
PATENTABILITY. $20, is a 225-page, soft cover 
publication that gives both an overview and a de- 
tailed analysis of the procedure for searching the 
prior art in the Patent Office. Prior art searching is 
necessary to determine if an invention is patentable. 
The publication includes material originally pub- 
lished in 1966 by the U. S. Patent Office, which is no 
longer in print elsewhere (but completely effective 
today) and which has been republished by PRI. 
Searching will be sold only to purchasers of Kayton 
on Patents, because searching for patentability can 
only be done properly with mastery of Chapters 4 
and 5, which deal with the novelty and nonobvious- 
ness of the invention. 

LEARN MORE ABOUT A PATENT CAREER 

Moreover, to anyone whose purchases Kayton on 
Patents (or the Treatise), we extend an invitation to 
attend an evening lecture and question-and-answer 
period by Professor Kayton. The lecture will be held 
in each of New York, Los Angeles, Chicago and 
Washington, D.C. during the period between No- 
vember 1 and December 15, 1979, at a time ar.d 
specific location to be announced. At the lecture, 
Professor Kayton will give a description of the role 
and nature of the work of patent agents and of the 
techniques advisable when seeking employment or 
establishing a practice in the patent field. If you wish 
an admission ticket to one of such lectures, so indi- 
cate on the Order Form below. 


To order our publications, use the Order Form 
below, and mail it (with your check or money order) 
= Patent Resources Institute. Inc. 

2011 Eye Street, N.W.. Suite 301 
Washington, D.C. 20006 
Payment must accompany each order; postage, 
handling and insurance are free. Shipment is by 
United Parcel Service. The prices are good only in 
the continental limits of the United States. District of 
Columbia residents, add 5% sales tax. 


П Patent practice is for me. Send me the 7-volume Treatise, Patent Preparation & Prosecution Practice. 
at a cost of $450. Kayton on Patents and Searching the Prior Art for Patentability will be sent to me free of 


charge. 


[J I'm interested, but unsure if patent practice is for me. Send me Kayton on Patents, at a cost of $25. 
[] Send me Searching the Prior Art for Patentability, at a cost of $20 (available only if | am purchasing 


Kayton on Patents). 


[] Send me an admission ticket, showing location, time and date, for Professor Kayton's lecture on patent 
practice, to be held in C] New York; [ ] Los Angeles; C] Chicago; [ ] So D.C. (ticket available only 
if | am purchasing the Treatise or Kayton on Patents). 

Enclosed is my check, payable to Patent Resources Institute, Inc., in the doen of $ 


Mail to: Patent Resources Institute, Inc. 2011 Eye St., N.W., Suite 301, Washington. D.C. 20006 


NAME = 


STREET ADDRESS (по P.O. Вох) 


CITY STATE 
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Get into the booming fiel 


` of solar technology. 


Now NRI's Home 
Study Course in 
Air Conditioning, 
Refrigeration, and 
Heating Includes 
Training in Heat 
Pumps and Solar 
Energy Systems. 
Prepare yourself for a 
whole new career in one of the 
fastest growing fields around. 
As energy needs continue to 
grow and energy sources be- 
come scarcer, the demand for 
skilled technicians will soar. 
NRI can get you started in this 
opportunity area, and you 
learn at home in your spare 
time, tailoring your training to — 
your need with a choice of NRI's 
Dasic or Master Courses. 


Includes Professional 
Vacuum Pump and Tools 
NRI training is practical train- 
ing. Along with “bite-size” lessons in 
theory and practice, you get practical 
bench training. NRI's Master Course 
includes professional tools. ..a sys- 
tem analyzer, leak detector, tubing 
and joint tools, and more. Plus dem- 
onstration units that graphically 
bring principles to life for easy under- 


standing. You even get a top-quality 
professional vacuum pump for trouble- 
shooting experiments and use on 

the job. 


)ptional Post- 
Graduate Training 
at York Institute 

Graduates of the Master 
Course are eligible for a concen- 


no extra charge for tuition or 
training materials. Here, you'll 
work on advanced industrial 
/ equipment under the guidance 
`, of expert instructors. Only NRI 
/ includes this opportunity. 
Send for Free 
Catalog, No Salesman 
Will Call 


Use the postage-paid card 
to send for NRI’s free catalog 
showing all the equipment and 
describing the complete course. 
Over a million students have trained 
at home the NRI way. You can, too. 
If card has been removed, write to 
the address below. 


Or check out these other growing fields 


Small Engine Repair 

There's plenty of opportunity for the 
man who can service power mowers, garden 
tractors, chain saws, tillers, outboards, 
mopeds, motorcycles, and other small en- 
gines. NRI training includes professional 
tools... inductive tachometer, volt-ohm meter, 
torque wrench, valve spring and ring com- 
pressors, and more. And you learn by doing, 
actually building a 3 1/2 HP engine as part of 
your training. Choice of basic or advanced 
courses. Check postcard for catalog. 


Electrical Appliance Servicing 
Good appliance repairmen are hard to 


| come by. NRI trains you for your own full- or 


part-time business in fixing everything from 
toasters to refrigerators and freezers. Step-by-step 
training includes professional tools and instru- 
ments like clamp-on ammeter and appliance 
multimeter. Check postcard for catalog. 


Auto Repair and Servicing 
A good mechanic can work just about 

anyplace he wants to. NRI “hands-on” home 
training covers what you need to know from 
headlight to taillight. Includes professional 
tools like inductive timing light, ignition 
analysis and tune-up instrument, vacuum 
test pump, and the latest advance in diag- 
nostic instruments, a digital read-out tune- 
up analyzer. Approved by Richard Petty, 


| America’s winningest stock car driver and 


NRI automotive consultant. Choice of two 
courses, check card. 


y 


Н 


NRI Schools 
McGraw-Hill Continuing 
Education Center 
3939 Wisconsin Avenue 
Washington, D.C. 20016 


і 
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FILTER CIGARETTES 


Enjoy ‘smoking a« again. | | 


Also available in 1005. 


Warning: The Surgeon General Has Determined 


KING: 16 mg. "tar", 1.1 mg. nicotine, BOX: 18 mg. "tar", 1.2 mg. nicotine, Î That Cigarette Smoking Is Dangerous to Your Health. 
100"; 19 mg. "tar", 1.3 mg. nicotine, av. per cigarette, FIC Report MAY 78..." 


NEW IDEAS FROM THE NVENTORS 


ILLUSTRATIONS BY DANA RASMUSSEN 


Wheel-mounted laser-beam projectors mark first downs 


Projected across a football field in oppo- 
site directions, two parallel laser beams 
would give players, referees, and specta- 
tors a precise indication of ball travel be- 
tween successive downs. In addition to 
speeding play (by eliminating the need to 


Balloon streamlines truck 


While rising fuel costs might lead to more 
streamlined future designs, existing 
square-front trucks and trailers might 
benefit from attachments like these. Fair- 
ing skirts and flexible sheets formed 
around tubular frame members would, 
when inflated, present rounded, air-slip- 
ping surfaces to the wind. 


measure close calls), it's said the precise 
markers—one overhead and one at 
ground level—would improve placement 
accuracy on the field and give passers, 
carriers, and receivers a surer indication 
of yards gained or still to go. 


«n 


Plastic ribs support flat tire 
Bonded into a tire at the time of manufac- 
ture, the crossed network of reinforced 
plastic braces shown in this GM patent 
would reach from bead to sidewall to 
keep a tire temporarily in running condi- 
tion when it loses air. Balanced for road- 
speed travel, the braces would provide 
both lateral and radial support. 


Water sets flotation cushion 


Triggered by a pressure difference be- 
tween air and water, this release lever 
would tip over—if a sled, snowmobile, or 
other vehicle were to plunge into water— 
and thrust attached flotation cushions out 
to where submerged riders could hang on 
to them for safety. Water pressure actuat- 
ing the latch mechanism would be ex- 
erted through a diaphragm inside a 
pressure-compensating chamber. 


Glove polishes, peels, scours 


Abrasive strips cemented to the finger, 
thumb, and palm of this flexible glove are 
said to fit it for use in the kitchen as well as 
the workshop. -Easy movement of the 
hand would let you sand, scrape paint, 
scour pots, or peel vegetables. Water- 
proof adhesive would make the pads du- 
rable and washable for repeated use. 


The following patents have been issued on these inventions: Football 
marker—No. 4,090,708 to W. G. McPeak, Tallahassee, Fla.; Truck drag 
reducer—No. 4,030,779 to D. W. Johnson, San Diego, Calif.; Run-flat tire— 
No. 4,137,960 to R. S. Cataldo, Birmingham, Mich.; Flotation-cushion re- 
lease—No. 4,065,823 to J. W. Lorenzen and B. J. Schaefer, Tecumseh, 


Mich.; Abrasive glove—No. 4,038,787 to A. A. Bianchi, Mt. Prospect, Ill. 

Copies of patents may be ordered, by number, from the Commissioner 
of Patents and Trademarks, Washington, D.C. 20231, at 50 cents each. To 
write to an inventor, if address above is insufficient, address him by name 
and patent number in care of the Commissioner. 
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| Pushbutton 


Adjustable 
stainless 
steel band. 


Replaceable 
long life 
battery. 


illumination. 


Automatically 
adjusts for 

8, 30, 31 
day months. 


21 functions 
at your 
pushbutton 
command. 


Pre-programmed 


calendar to 
year 2099. 


Precisely regulated 
by constant high 
rate vibration of 
scientifically cured 
quartz crystal. 


THE 21 


FUNCTIONS! 


REGULAR TIME MODE: 


MUST LIQUIDATE 
AT FAR BELOW DEALER COST! 


21-FUNCTION QUARTZ 


DUAL TIME ZONE, DUAL CALENDAR 


LCD —— ای‎ 


om 


Amazing 
accuracy. 


` PUBLIC NOTICE! 
BANKRUPTCY 
and Financially 
Distressed Merchandise! 


We are authorized liquidators of large 
inventories that must be quickly sold at 
sacrifice prices because of: 

Bankruptcy 

Sheriff's sale 

Bank loan foreclosure 

Insurance claim salvage 

Manufacturer's overproduction 

Last-year's models 


If your company finds itself in any of 
the situations listed above and is forced 
to sell large inventories for immediate 
cash, call us. Only products in perfect 
operating condition (or slight blemishes 
that do not affect operating efficiency) 
wil! be considered. 


Not just a watch! It's a | scientific marvel of space age 
technology! 21-functions, instantly at your command. 
A remarkable Chronograph from a major Swiss firm. 


A fantastic buy on a sensational, solid-state, 21-function, quartz Chronograph. 
Swiss designed by the third largest watch manufacturer in the world! You would 
immediately recognize their world-famous, luxury-priced brand names if we were 
allowed to tell you. Trust a reliable Swiss company such as that to produce an 
incredible 21-function Chronograph featuring the latest in space-age technology! 


This amazing Chronograph is precisely regulated by the "heartbeat" of crystal 
quartz. The tiny capsule of quartz is scientifically cured to constantly vibrate at the 
fantastic rate of 32,768 Hz PER SECOND! This phenomenal rate of oscillation 
assures extreme accuracy in timekeeping. A tiny, replaceable, disc-shaped battery 
supplies the power to activate the Chronograph for up to one year or more! 


Continuous readout with big, 6-digit Liquid Crystal Display 


that's always "on." Pushbutton illumination light, too. 


IT'S A DUAL TIME ZONE WATCH! Ideal for people who travel. Keeps track of 
time at home and any other time zone you travel in. Both time-keeping systems work 
simultaneously and are individually programmable. Instantly call up one or the other 
with the press of a button! 

IT'S A CHRONOGRAPH! Amazing split-second accuracy down to a hundredth 
of a second! You'll marvel at the amazing performance as the display of numbers 
races by, faster than your eye can read, recording each hundredth of a second. Press 
a button and instantly "freeze" the display. Read elapsed time in hundredths of a 


-— T^ MM — second, full seconds, minutes . . 


Home time zone 
1. Hour 
2. Minute 


. up to 8 hours. What an incredible performance! 
Sige d Solid-state, ldeal for timing sporting events. Great for timing scientific observations, too. 


3. Second 

| 4. AM/PM 

| Time zone away 
5. Hour 

6. Minute 

7. Second 

| 8. AM/PM 


CALENDAR MODE 
Home time zone 


| 9. Day of week 


| 10. Date 
11. Month 


Sold nationwide by 
2 famous mail order 
firms at no less than: 


— aerated IT'S A LAP TIMER! Ideal for ski, swim, track or other race events. A button lets 


you "freeze" the running stopwatch time so you can check the individual lap time, 
without affecting accuracy of the stopwatch recording. Press a button again and 
you're back to the correct stopwatch time! Fantastic! 


IT'S A DUAL CALENDAR! Shows day of week, date, month and year at home. 
ALSO, shows day of week, date, month and year in any secondary time zone around 
the world! Perpetual calendar is pre-programmed for months with 28, 30 or 31 days 
and for Leap Year months until the year 2099! You get automatic, accurate 
changeover of the month. So you always have the correct day and date. 


DON'T DELAY! STOCK IS LIMITED! We have less than 1600 left of these 


fantastic 21 -function Chronographs. So mail your order TODAY, before we sell out. 


$485.00 


NOW, while supply lasts: 


12. Year 

| Time zone away 
| 13. Day of week 
14. Date 

15. Month 

16. Year 


CHRONOGRAPH MODE 
I7. 100th of second 


HOUR MINUTE SECOND 


IL 3494 


| show you're in: 
| 1. Time zone 1 mode 
| 2. Time zone 2 mode 
| 3. Calendar mode 

| 4. Stopwatch mode 

| 5. Lap time mode 

| 6. Correcting mode 

| AND it has a 

| night light, too! 


10:34 and 50 seconds. 
Friday PM 


| VISA and Mastercharge only: 
D| Phone in your order Toll-Free. 


ШИШ (612) 729-2345 


C.O.M.B. Co. 


3258 Minnehaha Ave. S., 


| PLEASE PRINT CLEARLY 


THE NATION'S LARGEST || Name — 
AUTHORIZED MAIL ORDER LIQUIDATOR | 
OF CONSUMER PRODUCTS Address 


EL MINNEHAHA AVE. S. /MINNEAPOLIS, MN. 55406 ш 


PHONE: (612) 729- 2345 | State ZIP. 


MÜNTH DATE YEAR 


le 25 13 


МО TU WE TH FA SA SU | MO TU WE TH FH 5А 5U 
[ 


(away from home). 
12th month (Dec.) 25, 1979 8 minutes, 56 and 43/100 
Tuesday seconds. 


_ INCLUDES MFGR’S. 1 YEAR WARRANTY! 


— ee ee SSO 


| C. O.M.B. Co. / Authorized Liquidators 


Enclosed is my check or money order. Please send me. _ 
| Quartz Chronographs at only $49.50 each plus $2.00 each for postage & handling. 


BUY SEVERAL FOR CHRISTMAS GIFTS! 


| 09:5693 


IB. Seconds E ZF Ff X gp Ё 7 4 5 6 7 
19. Minutes E AY v т 
20. Lap time TIME 1 TIME 2 DATE STOP LAP DORR THE | TOME 2 DATE STOP LAP CORA ПМЕ I TME? DATE STOP LAP CORA 
21. Total cumula- 
| tive time - 
PLUS! Symbols READING: READING: READING: 
| n Time zone 1 (at home]. Time zone 2 Chronograph 


stopwatch mode. 


Dept. 34 
Minneapolis, Minn. 55406 


21-Function LCD 


kitchen ice box. 


The kindest thing you can say about ice 
boxes is they're better than nothing. 

They fall down on the job in hot 
weather. They look more like swimming 
pools than refrigerators when the ice 
melts. And, every other day, you have to 
dig into your pocket to buy more ice. (If 
you can find it). 

Koolatron's 12 volt portable refrigera- 
tors work on thermoelectrics, not ice. And 
maintain normal refrigeration tempera- 
tures. | 

So taking the Koolatron on your trip is 
like taking a small version of your home 
refrigerator. Everything - and everybody 
- stays cool. 


USES AEROSPACE 
REFRIGERATION MODULES 

The Koolatron portable cools your food 
electronically with solid state thermoelectric 
refrigeration modules. These same powerful 
modules are used by military and aerospace 
scientists to cool critical components in rock- 
ets and satellites. They use thermoelectric 
cooling because of its absolute reliability, 
insensitivity to motion or level, small size & 
weight and minimal battery drain. 


WHY IS THE KOOLATRON PORTABLE 
SO MUCH BETTER THAN AN ICE CHEST? 

An ice chest maintains an air temperature 
of 50-60 deg. F. Meat and milk spoil rapidly 
at temperatures above 50 deg. F. which is 
why the top of your meat will go bad even 
when it is sitting on ice. Koolatron portables 
maintain normal home refrigeration temper- 
` atures of 40-45 deg. F even in 95 deg. F. 
weather. 


Two of these miniaturized thermoelectric mod- 
ules replace all the bulky complex piping coils, 
compressors and motors in conventional portable 
refrigerators. The modules pump heat from your 
food into efficient heat sinks where it is dissipated 
by a quiet fan. They operate on a principal called 
the “Peltier Effect" - passing electricity through the 
junction of dissimilar metals causes heat to flow 
away from the junction. 


BOATING, FISHING, CAMPING, HUNTING 

Fits into virtually any boat, van or camper. 
Carry it on the back seat during car trips. Ideal 
for fishing and hunting - bring your catch 
back home fresh (a few loads of fish fillets 
could pay for your portable). Use it for gro- 
cery shopping, medicines, carrying film, 
salesmen's samples. Take it to the drive-in 
movies, auto races and other sporting 
events. With an inexpensive battery charger 


| p e | | e 
Portable refrigeration 
price breakthrough! , 
Now only 
Solid State Refrigeration makes portable 
coolers as obsolete as grandma's 


$134: 


you can use your Koolatron as a 
bar fridge all winter and a patio 
fridge in the summer. Run it in | 
your motel room at night and en-  * 

joy a midnight snack whenever 

you feel like it. We have customers 

using our portables on construction 
sites, in workboats, laboratories and even 
in locker rooms for a "cold one" after 

the game. 


THE ULTIMATE 

PORTABLE REFRIGERATOR 
It weighs less than most coolers with a 
block of ice but holds over 40 Ibs. of food 
or 48 pop cans in its large 36 qt. capacity. 
Plug it in a lighter socket in your car, boat 
or van or operate it from a 12 volt battery 
charger plugged into 110 volts. Cold con- 
tents will stay cold overnight with unit off. 
Draws a maximum of 4 amps., averages 
about 2 amps. at 70 deg. F. with the ther- 
mostat on. Keeps your food cold and dry. 
Exterior dimensions are 21"Lx16" Wx16'H. 
Interior dimensions аге 16"L x 11-1/2"W 
x 12"H. 


BUILT-IN QUALITY AND DURABILITY 

The rugged "ABS" case is filled with the best 
insulation available – rigid urethane foam. It 
has a “150 Ib. test" handle and non-rusting 
polypropylene hinge and latches, with stain- 
less steel fasteners. The exterior is harvest 
gold with a white interior and has 4 non-slip 
rubber feet. Your portable comes with a 9 ft. 
detachable cord which plugs into your ciga- 
rette lighter. Italso hasterminals for attaching 
wires directly from a battery or fuse panel. 
The same terminals are used for your battery 
charger clips when operating from a charger. 
A reverse polarity warning light & buzzer are 
included. Because of Koolatron's solid state 
construction your unit should never require 
any servicing unless physically damaged. If 
Service is ever required, itis available through 
our service depots in Batavia, NY, or Barrie, 
Ont., Canada. 
GUARANTEE. 21-DAY MONEY-BACK 
TRIAL PERIOD 

Your Koolatron comes with a written 
1 year guarantee plus 
complete instructions 
. and helpful informa- 
s tion about batteries 
and chargers. If for 
any reason you are 
not totally satisfied, 
retum it for a prompt 
refund in full. 


PAYS FOR ITSELF 


If you are regularly 
using ice, your Kool- 
atron portable will 
pay for itself with the 
money you save on 
ice, spoiled food, 


DURING 
OUR OFF 
SEASON. 


The Koolatron 

portable keeps 

over 40 ibs. of 

food at household 
refrigeration temp- 
erature but weighs 

only 15165. Only 21" x 
16" x 16" ext. Model FIA 
shown. 


restaurant bills and the gasoline used look- 
ing for ice. 


SPECIAL OFF SEASON DISCOUNT! 

The Koolatron F1 has regularly been sell- 
ing at $159. ($179 in Canada.) By ordering 
off-season you can save a full $25 off 
these prices. You save! We keep our plant 
at an efficient operating level off-season! 
But you must order now. 


ADJUSTABLE THERMOSTAT OPTION 
For an additional $10.00 you can order 
the Koolatron portable with an adjustable 
thermostat in place of the standard fixed 
temperature thermostat – order Model F1A. 


OPTIONAL 110 VOLT ADAPTER 

This custom-made adaptor lets you oper- 
ate anywhere on 110 volt power...home, 
cottage, motel, patio, pool...only $29.95. 
($34.95 in Canada.) 


Koolatron Industries Limited, 
56 Harvester Ave., Batavia, New York 14020 


Ideal Christmas Gift! 


Phone your order in collect to 


705-737-0842 


Or use this handy order coupon. 


| Roolatron INDUSTRIES LIMITED | 


56 Harvester Ave., Batavia, New York 14020 | 
Canada: 230 Bayview Drive, Barrie, 
Ontario L4N 4Y8 Dept. 903 
Send me |. Koolatron F1 @ $134.00 
($154.00 in Canada) + $7.00 each for handl- 
| ing and delivery in USA or Canada (N.Y., Ont. 
and Que. residents add sales tax.) 
| — | want model F1A and have added $10.00. 


— | also want the power adapter and have 
added $29.95. ($34.95 in Canada.) | 
| understand that | may return it undamaged 
within 21 days and get a full refund if | am | 
not satisfied. | enclose my О check O money 
order for S or, please charge my O Visa | 
О Mastercharge O American Express. 


Acct. No. 


— —— —— U Send brochure only 


| Expiry Date 
Signature 
(necessary to ship merchandise) 
| li ——— —— | 
MESS aaaeeeaa | 
| | ————— | 
State Zip _ 


High-efficiency 


home 


heating 


Part Il: gas-fired systems 


Your future space heater 
may be mildly—or 
wildly—different, but it 
won't be a gas guzzler 


By V. ELAINE SMAY 


Some 42.9 million American homes 
are heated with natural gas, accord- 
ing to the American Gas Assn. And 
those furnaces and boilers operate at 
an efficiency somewhere between 40 
and 65 percent, many wasting more 
than half of the energy in the costly 
gas they burn. 

But soon such gas guzzlers won't be 
sold. The Federal Energy Act mandat- 
ed that seasonal-efficiency standards 
be set for gas furnaces by December 
1980. Just how high they will be 
hasn't been determined, but probably 
one set of standards will be instituted 
in 1981 and a more stringent set take 
effect a few years later. The efficiency 
ratings will be based on standard test 
procedures formulated by the Depart- 
ment of Energy, and designed to tell 
you how much useful heat that system 
will extract from the fuel it burns over 
the course of a heating season. These 
seasonal-efficiency ratings will be 
made available to the consumer in ac- 
cordance with a Federal Trade Com- 
mission program. 

Just what will it take to meet these 
coming efficiency standards? Not too 
much, probably. While existing gas 
furnaces and boilers (a warm-air sys- 
tem uses a furnace; a hot-water or 
steam system uses a boiler) average 
only around 55 percent seasonal effi- 
ciency, the best systems on the mar- 
ket, using conventional technology, 
operate at around 70 percent. And if 
any of a number of developmental pro- 
grams now being sponsored by the 
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DOE, the gas industry, and manufac- 
turers result in commercially viable 
products, that number should rise by a 
substantial margin. Indeed, seasonal 
efficiencies above 90 percent have al- 
ready been demonstrated. Other R&D 
efforts are working toward the de- 
velopment of gas-fired heat pumps. 
If successful, this could result in 


Very-low-volume gas boiler, the Paloma 
Pak, hangs on wall. When hooked to a 
separate storage tank it can also supply 
domestic hot water. Tests in England indi- 
cate such systems can save 10 to 15 per- 
cent. U.S. tests are now under way. 


6 , 
| 
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CONDENSATE 
DRAIN ' 


Pulse-combustion gas boiler, the Hydro- 
pulse, is now available in 100,000 Btuh 
model. Five other residential-size models 
are planned. Pulse-combustion systems 
can cool exhaust gases below the dew 
point, thus improving the systems' effi- 
ciency by capturing the latent heat of va- 
porization. Because flue gases are cool, 
they can be vented, via a small plastic 
pipe, through a hole in the house wall. 


dramatically higher efficiencies. 


Today's equipment 
The best conventional systems 
available today, the ones that run 
with a seasonal efficiency of around 70 
percent, have two things in common: 
an electronic ignition instead of a 
Continued 


ROCKWELL INTRODUCES 
PORTABLE STATIONARY TOOLS. 


NOW YOU CAN AFFORD TU BE 
ACCURATE. 


New Rockwell Bench Tools combine the performance ga 

of full-size stationary tools with the convenience. ..—  — — 
of portables-at near-portable prices. ا‎ p 
Now you can cut corners. Precisely. چ‎ 


Weighs 16] 
ae MOTORIZED TABLE SAW. 
Abig 16"x 26" castaluminum table. 
1014" rip capacity on both sides of blade. 7S :. 
Quis an accurate 2/18" at 90° 178” at 45? » SS 
bevel. Weighs just 35 pounds. bM 


ws 


OAA 


For more informaton. see your 
nearest Rockwell dealer or write, 


` Rockwell International 


where science gets down to business 


IGNITER 
FLAME =” it 
SENSOR | ч 


iiem ai ана ае burns with about 15 percent excess air 
(compared with about 40 percent for con- 
ventional burner). The gas/air mixture 
passes through flame holder, where an 
electric spark lights the flame. Combus- 
tion is complete within two inches of the 
flame holder, so firebox can be compact. 
Powered gas burners are similar to burn- 
ers used in oil-fired systems, and might be 
used to adapt an oil unit to burn gas. 


INPUT FROM 


ZERO o 
REGULATOR 
THERMOSTAT | | 


CONTROL 


The blower draws air into inlet manifold; 
"zero regulator," also called a negative- 
pressure regulator, provides gas to the 
manifold. Аіг/даѕ valve keeps the same 
fuellair ratio regardless of setting, and 


| EAT REGAL CONDENSER— | T PNAPORETON 
HEAT REMOVAL ut | 
CONDENSATE RETURN FLOW HEAT Аро | 
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Variable-firing-rate, powered gas burner, 
being developed by Foster-Miller under 
a Brookhaven/DOE contract, modulates 
over wide firing range—10,000 to 100,000 
Btuh for this model. Here’s how it works: 


HEAT PIPES 
(HEAT REMOVAL) | 


WE 


CONTROLS 
POWER 
| BURNER 
FLUE y. 
PRODUCTS : П IGNITER 
FLOW | 
SWITCH l 
BLOWER HEAT PIPES 


(HEAT ADDITION) 
| 


AIR FILTER 


Winter heating 


REVERSING VALVE —, 


WARME D REFRIGERANT 


omae > 


SUPERCOLD 
HEAT PICKUP 


SUPERHEATED REFRIGERANT 


HEAT RELEASE 


HEAT REMOVAL 


Furnace heat exchanger using heat pipes 
is being developed by Thermacore, Inc., 
under DOE/Brookhaven contract with SJC 
Corp. as subcontractor. Diagram (above) 
shows heat-pipe principle: Heat input 
evaporates wick fluid (in this case, water), 
driving it to the condenser end of the heat 
pipe. Cooler inner walls there condense 
vapor, releasing stored heat. Condensed 
liquid returns to evaporator end by wick's 


OUTER SHELL 


HEAT ADDITION 


capillary action and cycle repeats. Enor- 
mous amount of heat (the latent heat of 
Vaporization) is absorbed and released as 
fluid vaporizes and condenses. In the fur- 
nace (left), heat from a powered burner 
travels around baffles, heating one end of 
heat pipes and vaporizing wick fluid. Va- 
por travels to other end where it con- 
denses, giving up stored heat. Blower 
sends released heat into house ducts. 


Summer cooling 


WARMTH 
TO HOUSE 


| 


< RETURN 
j^ AIR 


RELEASED HEAT 
FROM HOUSE 


Q б REVERSING VALVE 


SUPERHEATED REFRIGERANT LP REFRIGERANT WARMED 


HEAT RELEASE 


SUPERCOLD 


HEAT PICKUP 


Gas-fired heat pump would use energy in gas to drive a com- 
pressor and thus “move” heat from outdoors to indoors (left), 
just as an electric heat pump does. The heat created by the burn- 
ing gas would also be captured to heat the house. Like an electric 


heat pump, the gas unit would have a reversing valve to reverse 
the flow of refrigerant, converting it to an air conditioner in sum- 
mer. Prototypes of gas-fired heat pumps are now under test. If 
successful, units should reach the market by the mid-80's. 


standing pilot, and a vent damper to 
minimize heat loss up the chimney 
when the burner is off. 

A pilot consumes about 6000 cubic 
feet of gas a year while the burner is 
off. Eliminate that and you increase 
efficiency by four to six percentage 
points annually, according to Dr. Rob- 
ert Wilson of Arthur D. Little Inc. The 
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vent damper offers even more poten- 
tial for savings—from eight to 10 per- 
cent, concluded a study by the Little 
group. Virtually every major manu- 
facturer of gas heating systems offers 
units with electronic ignition and a 
vent damper. Some equipment al- 
ready available has innovations that 
promise still better performance. 


E 


Low-volume boilers 


When the burner in a boiler comes 
on, it must heat up the firebox, the 
heat exchanger, and the water. In old- 
er boilers especially, these constitute 
a large thermal mass that is slow to 
heat up—and slow to cool down. Once 

Continued 


Discover 
Arctic Lights 
-more menthol refreshment than 
any other low tar'cigarette. 
Full menthol refreshment. Thats what the unique new ARCTIC LIGHTS men- 
ARCTIC LIGHTS delivers. thol blend comes right through. Result? 


A very special kind of menthol refresh- You get the iciest, brightest taste in men- 
ment you just won t find in any other low — thol smoking— puff after puff. Light up 


` ‘tar menthol cigarette. your first ARCTIC LIGHTS. You just 
| You see, while the filter holds back ‘tar, ^ won't believe it's a low ‘tar’ menthol. 
Arctic Lights: Kings (71005 


| | j ©1979 B&W T Co. 
Warning: The Surgeon General Has Determined 


That Cigarette Smoking Is Dangerous to Your Health. 


9 mg. ‘tar’, 0.8 mg. nicotine av. per cigarette by FTC method. 
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з the Jeep Cherokee Chief to Baler and 
e p wu ce deve over t he Save 


NEW GEAR AND AXLE RATIOS FOR HIGH EFFICIENCY AND 

ERFORMANCE Fuel efficiency is important but not at the 
expense of performance. For 1980, Cherokee Chief's 

jew drive train offers axle ratios and gearing refinemeats 
that give you both. 


IRT-TIME 4-WHEEL 
UVE AND AUTOMATIC 
'ANSMISSION This year 
Jel-saving part-time 4-wheel drive and locking hubs are 
standard equipment. And for 1980, part-time 4-wheel 


drive is available with the convenience of an automatic 


transmission. Plus, for unsurpassed traction, 

Quadra-Trac* Jeep's exclusive, auto- 

matic 4-wheel drive system— 
an indispensable option! 


GH GROUND CLEARANCE The Cherokee Chief's excep- 
tional ground clearance lets you climb up and over 

most any obstacle,confidently. An important advantage 
for the true off-roader. 

ITEGRAL STEEL ROOF For additional loading capacity, the 
Cherokee Chief has an integral steel roof with optional 
roof rack. The competition's roof is fiberglass. 
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WER ENTRY AND LOADING HEIGHT Since the Cherokee 
Chief has 4-wheel drive that's built in, not added on, it 
actually sits lower than vehicles available in both 2-wheel 
and 4-wheel drive. À real benefit when you're loading 
heavy gear or climbing in and out. 


Home heating 


| [Continued] 


HOUSE COIL 


CHILLED WATER 


EVAPORATOR 


ABSORPTION- 
HEAT-PUMP 
CIRCUIT 


à оооооор, DOCUL 
CONDENSER 


Absorption-cycle gas heat pump pro- 
duces a heat-pump effect as one fluid (the 
refrigerant] is sequentially absorbed, 
boiled out, and condensed in another (the 
absorbent). A second loop, of waterlethyl- 
ene glycol, transfers heat to or from the 
house, depending on season. The heating 
mode is shown above: Liquid refrigerant 
enters evaporator; ambient heat vapor- 
izes it. Vapor enters absorber, is reab- 


Amana Heat Transfer Module, a compact, 
efficient heat exchanger with powered 
gas burner, is part of a unit that also pro- 
vides electric air conditioning. It is in- 


| stalled outside; an ethylene glycol solu- 
| tion transfers heat to the house. 


the burner goes off, the water pump 


| also stops with most control systems. 
Thus the heat that remains in the 
boiler is dissipated out the jacket (a 
| loss especially if your boiler is situ- 
| ated in an unheated space) and up the 
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sorbed in so-called weak liquid, which be- 
comes a “rich” liquid and gives off heat in 
process. Rich liquid is pumped to the boil- 
er, where heat from gas flame separates 
rich liquid into weak liquid and refriger- 
ant. The refrigerant goesto the condenser 
and gives off heat. The water loop takes 
heat from both absorber and condenser 
and transfers it to the house. GRI/Allied/ 
Phillips scheme is shown. 


chimney (a loss wherever it's located). 

In newer boilers, materials with 
less thermal mass are used to lessen 
this effect. Now the trend has been 
taken a step further by using only a 
small quantity of water in the boiler. 

Evan Powell wrote about one of 
these systems, the Paloma Pak, a Jap- 
anese import, in his June "Housepow- 
er Clinic" column in PS. The Paloma 
Pak holds only a quart of water. The 
distributor, NEGEA Energy Products 
in Worcester, Mass., claims energy 
savings on the order of 20 percent, but 
has not run controlled tests. 

From England comes the Potterton, 
a cast-iron low-volume unit, also 
available from NEGEA and Southern 
California Gas Co. in Los Angeles. It 
promises even more energy savings 
because it uses electronic ignition and 
needs no chimney. Combustion air is 
drawn in by a fan from outdoors; the 
fan also forces the exhaust gases out a 
small vent tube. 

An American-made low-volume 
boiler from Teledyne-Laars, a Caljfor- 
nia company, adds another energy- 
saving feature: a modulating burner. 
This can save energy because, as the 
temperature outside goes up and 
down, it can burn at a higher or lower 
rate to match the heat needs of the 
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CALCU-LETTER 


By DARRELL HUFF News of pocket calculators—and how to have fun with them 


Easy money 


Actually, it isn't the money that's easy, it's 
the method of calculating the interest on 
it. You've seen bank and saving-and-loan 
ads for investments on which the return is 
figured "not quarterly, not monthly, not 
daily, not hourly, but continuously." 

Here is a rather surprising routine for 
very closely approximating that kind of 
yield. It will work fine with the most ele- 
mentary electronic calculators, even the 
kind you might get as a premium for 
opening such an account. 

Enter 1. Then add 6, 30, 120, 360, 720, 
and 720—but before each addition, multi- 
ply the quantity in the display by the inter- 
est rate expressed as a decimal. Then di- 
vide the total by 720. 

For an interest rate of 7% percent, 
which you use as 0.075, you should get a 
result of 1.0778841. 

This tells you that for every dollar you 
leave in a continuously compounded ac- 
count for a year, you'll have just about 
$1.08 at the end of that period. 

If you drop the 1 and move the decimal 
point two places to restore the decimal to 
a percentage, you can read the effective 
annual rate: 7.788 percent. 


The magic of e 


What you've been using is actually a 
method of approximating any power of 


That eccentric plowman 


In "Calcu-letter" for September, you met 
an odd farmer who went to a great deal of 
trouble to fence off a grazing area for his 
goat. He began by marking out the largest 
circle he could in his square one-acre 
field. Inside that, he 
plowed the largest | 
square that he could, 
and within the 
square, the largest 
circle. Inside the cir- 
cle, he fenced the 
largest triangular | 
field he could. You f. 
were asked to find & 
the area of the trian- |. 
gle. 

One way you may 
have gone about this | 
was to call the side | 
of the square acre 
field s, and note that | 
this must also equal 
the diagonal of the 
smaller square. This, by Pythagoras, must 
then have sides equal to s divided by the 


square root of 2, which must also be the 
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that constant called e that mathemati- 
cians use so many ways. It happens to be 
amazingly accurate for numbers of the 
size you're likely to encounter in connec- 
tion with annual interest rates. But be cau- 
tious about applying this routine to other 
value ranges, warns contributor James E. 
Gentle of Ames, lowa. 

Of course, if you're blessed with a scien- 
tific calculator, you won't need this meth- 
od at all. All you lucky owners have to do 
is enter 0.075, touch e* (INv and Inx on 
some models), and read the result. 


Factorials—big ones! 


The last installment of this column dealt 
briefly with factorials, quantities that 
come in very handy when you meet up 
with a probability problem. Example: The 
number of different ways six people could 
arrange themselves around a dining table 
is simply factorial 6 (written 6!), which 
means 6 multiplied by all the smaller 
whole numbers. That comes to 720, as 
you can quickly prove with your calcula- 
tor—or in your head if your little electronic 
marvel hasn't spoiled you. 

Getting factorials of moderate size is a 
cinch with even the simplest four-function 
model. Big factorials are another story. In 
addition to losing track or perhaps devel- 
oping a tired finger, you will quickly ex- 
haust the capacity of your machine. 

A short cut for figuring factorials with 


diameter of the smaller inscribed circle. 

The fenced triangle can be thought of as 
six little 30-degree right triangles with hy- 
potenuse equal to the radius of the circle, 
or s over twice the square root of 2. 

The area of a triangle is found by multi- 
plying half the base by the altitude, both 
of these being deriv- 
able with the little 
trigonometry we dis- 
cussed in the Sep- 
tember column: The 
base is sin 60° times 
the hypotenuse and 
the altitude is cos 60° 
(0.5) times the hy- 
potenuse, so the 
area of each small 
triangle is sin 60? 


| vided by 32. Sin 60* 

is 0.866 and s 
squared has to be 
the number of 
square feet in an 
acre—43,560. Multi- 
ply by six to get the area of the large trian- 
gle, and you'll find that the goat has just 
over 7073 sq. ft. in which to frolic. 


سے — 


times s squared di- 


adequate precision for most purposes 
goes by the name of Stirling's approxima- 
tion. In suggesting its publication, Harry 
C. Ragland, Florissant, Mo., notes that the 
formula is most accurate for quite large 
numbers, which is fine since those are the 
only kind you'd need it for anyway. 

To use Stirling, first divide the number 
of which you want the factorial by 2.718 
(e, if you have it on your keyboard) and 
raise this result to the power of the num- 
ber you started with. Multiply by the 
square root of the product of twice the 
number and pi. 

| find that for 69! this method gives 1709 
trailed by 95 zeros. Carrying out the actual 
calculation produces 1711 and 95 zeros. 

You can also use factorials to calculate 
that versatile constant e that we just 
rounded off to 2.718. Merely add together 
the reciprocals of the factorials of 0 (0! is 
defined as 1), 1, 2, 3, and so on. 


But who was right? 


A business magazine rebuked the White 
House a while back for the arithmetic in a 
news release. In reporting a cost-of-living 
rise for one month of 0.9 percent, it had 
called this the equivalent of “an annual 
rate of 11.4 percent." Not so, said the 
magazine: 11 must be 10.8 percent. 

Who would you say was right? More 
about this in the next "Calcu-letter. 


Programs . . . programs 


Heavy discounting has combined with 
lowered list prices to make programma- 
ble calculators easier to afford than ever. 
Even specialized programmables like the 
MBA shown above now fall within the 
$30-$60 range at many dealers. The MBA 
is especially apt at handling finance prob- 
lems and interest calculations like those 
discussed this month. Maker: Texas In- 
struments, Box 53, Lubbock, Tex. 79408. 

Anyone plunging into the considerable 
pleasures of programming for the first 
time, or merely wanting to sharpen his 
expertise, might welcome a book that's 
new this year: How to Program Your Pro- 
grammable Calculator by Stephen L. 
Snover and Mark A. Spikell. Published by 
Spectrum Books, it can be ordered by mail 
from Pearl Robbins, Prentice-Hall, Inc., 
Old Tappan, N.J. 07675. Price: $7.95 in pa- 
perback, $16.95 hardcover. Gs) 
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Have a question about motor oil? Lubricants? Engines? Ask the Pennzoil experts... 


Which Oil For Which. I have a couple 
of questions for your experts: 1. The 
owner's manual for my 2-stroke lawn 
mower calls for a mixture of non- 
detergent oil and gasoline. What would 
be the effect of using detergent oil? 2. 
Why is it necessary to use a non- 
detergent oil in my М h.p. electric 
motor? 


G.W.S., Downsview, Ontario 


1. Detergent motor oils are designed for 
4-stroke gasoline engine service; they 
do not mix directly with the fuel. The 
2-stroke motorcycle oils are mixed with 
gasoline and are burned off in the com- 
bustion chamber. These oils are either 
low ash or completely ashless materi- 
als. Therefore, when these are burned 
in the combustion chamber there is very 
little deposit on the piston or the valves. 
The detergent oils would leave more 
deposit in a 2-stroke engine and could 
cause eventual problems such as plug 
fouling. 2. Small electric motors do not 
have crankcases. Using a detergent oil 
may cause a deposit on the moving 
parts. Therefore, an all-purpose house- 
hold oil should be used which does not 
contain any detergent additives. 


Truck Talk. I am in the process of re- 
building a 1973 360 V-8 truck engine. 
Would you recommend that I use a spe- 
cial oil for break-in? 

A.K., Bozeman, Montana 


There is no need to use a special break- 
in oil, since piston rings are lapped in 
when they are manufactured. 


Filter Change. I have a recommenda- 
tion for new full flow oil filter replace- 
ment. Before installing the filter, I fill it 
up with new oil and let it soak for a 
while. Then I drain the excess oil into 
the engine, install the new ‘‘oiled’’ fil- 
ter, and complete the addition of the 


new oil. With this practice, the engine 
does not have to run long without full 
oil pressure. 


E.B., Detroit, Michigan 


It is not necessary to fill an oil filter with 
new oil prior to placing it on the engine. 
When changing oil, the new oil enters 
the crankcase and is sent to the new oil 
filter by way of the oil pump. The oil 
passes through the filter and into the 
engine parts instantaneously. There is 
really very little danger of improper 
lubrication. 


The Old Way’s The Best. I’ve been 
considering using a hand-powered 
pump to remove old oil from my engine 
during an oil change. Do you have any 
words of caution or advice? 

R.S.C., Maiden, MA 


We do not recommend removing dirty oil 
by suction through the dipstick. This 
method of oil changing may leave con- 
taminants in the bottom of the oil pan. 
To change your oil properly you should 
bring the engine to operating tempera- 
ture. You should then remove the drain 
plug from the bottom of the pan. This 
will allow the majority of oil contami- 
nants and dirty oil to be removed from 
the engine. We suggest you continue 
this conventional procedure of oil 
changing for longer engine life. 


Different Strokes. I’ve been using 
Pennzoil 4-Stroke Motorcycle Oil for 
over 5 years, and have been very 
pleased with the results. What is the dif- 
ference between the 4-stroke oil and 
other Pennzoil motor oils designed for 
automotive use? 

K.A.F, Pittsburg, CA 


Motorcycle and automotive oils have to 
deal with different engine conditions. A 
motorcycle operates at much higher 
RPM's, and runs hotter than ап au- 
tomobile engine. In addition, a motor- 


cycle must be able to stand not only 
stop-and-go street driving, but also the 
dust and dirt of off-road and desert use. 
Pennzoil 4-Stroke Motorcycle Oil is 
specifically designed for this demand- 
ing service. 


Dexron Dope. Can the old Dexron 
transmission fluid be mixed with new 
Dexron II? Is there really any difference 
between the two? 


G.K., Elmhurst, Illinois 


Dexron and Dexron II may be mixed. 
Present formulations in the Dexron П 
have been improved in resistance to 
oxidation because temperatures are 
now running higher in current auto- 
mobile transmissions than in previous 
years. 


What's That Smell? After recently 
draining the oil from my new 1979 
diesel engine, I noticed that the oil had a 
strange, burned odor. What could have 
caused this? 


D.W.L., Fresno, CA 


The blow by-products of combustion in 
a diesel engine are much different than 
those produced by a gasoline engine. 
These by-products could account for 
the odor you noticed when the oil was 
drained. This is nothing to be alarmed 
about. 


WE'RE OPEN TO QUESTIONS about 
motor oils, lubricants, engines. But, 
you can tell us a few things, too. Maybe 
you have discovered something in- 
teresting about motor oils or lubricants. 
Or you have a special reason for being a 
Pennzoil fan. We would like to hear 
from you. Write to: Pennzoil Com- 
pany, Research Department, P. O. Box 
808, Oil City, Pennsylvania 16301. 
Note: sorry no pictures or material can 
be returned. Letters chosen for publica- 
tion are subject to revision necessary 
for publication requirements. 
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LOOK AND LISTEN 


By JOHN FREE 


ШЕ ГЕТ 


Toshiba revs ир LVR 


A new video-cassette recorder with one- 
third the parts of conventional helical- 
scan VCR's was demonstrated by Toshiba 
at Chicago's summer Consumer Electron- 
ics Show. The prototype machine (photo) 
differs in appearance from the deck Toshi- 
ba may begin marketing in a year or 50— 
perhaps at half the price of today's more 
mechanically complex machines. 

Pictures | saw from a one-hour endless- 
loop cassette ["Look and Listen," July] 
were viewable, but contained more 
glitches and noise than conventional 
VCR's. But the so-called longitudinal vid- 
eo recorder (LVR) is being refined. 

"|n fact, we must take several more de- 
velopmental steps to complete the sys- 
tem as it now stands," said Dr. Norikazu 
Sawazaki, inventor of both helical-scan 
and Toshiba's LVR system. "However, be- 
cause of its many mechanical and techno- 
logical advantages, we expect this unit to 
become the most advanced and least ex- 
pensive VCR available," Sawazaki said. 

In conventional helical-scan decks, a re- 
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cording head spins at high speed as the 
tape moves slowly past it. In this way, the 
high-density video information is record- 
ed on slow-moving tape. In LVR's, the vid- 
eo head remains stationary. Thetape is an 
endless loop, 334.4 feet long. It zooms 
past the head at 236 inches per second in 
Toshiba's prototype. Thus it takes just 17 
seconds for the tape to go around once. 
But the head can move up slightly, and it 
does—each time the tape goes around. 
Thus it can play back 220 separate linear 
tracks on the tape, each of which lasts for 
just 17 seconds, for a total playing time of 
just over an hour. 

This stepping ability on parallel tracks 
gives an interesting feature | watched be- 
ing demonstrated: random track access. 
A man from Toshiba tapped in a number 
on the front panel. A few seconds later, 
the track he had selected appeared on the 
screen. With a one-hour tape, any track 
can be accessed in a maximum of 17 sec- 
onds, making the system suitable for in- 
formation retrieval. 

Toshiba may offer LVR machines in sev- 
eral versions. In addition to slimming 
down the 17.6-Ib. prototype, it is also 
working on a much smaller machine that 
could be packaged with a color-TV camera 
in a unit no bigger than a super 8 movie 
camera. This mini-LVR uses Vs-inch-wide 
tape for 20-minute recordings. Another 
firm, BASF, has also slated a showing of 
its LVR in Europe this year. One major ad- 
vantage to the upcoming LVR machines is 
that prérecorded tapes can be made in a 
few minutes, cutting costs for mass-pro- 
duction; helical-scan prerecorded tapes 
made in real time can take two hours. 


Reversible cartridges 


If you're an owner of an 8-track cartridge 
player or recorder, there have probably 


been occasions when you wanted to re- 
play a selection you'd just heard or re- 
corded without "forwarding" through the 
entire cartridge. Unlike cassettes, which 
have two tape reels, cartridges— all 300 
million sold each year—have one reel and 
go in one direction only. 

Now someone's come up with a solu- 
tion. "Lots of people have tried to figure 
this one out," says K. Rey Smith, a Prince- 
ton-trained engineer who invented a re- 
versible 8-track cartridge called REV8 
(photo). His solution was two reels in- 
stead of one. "With traditional 8-track sys- 
tems, the tape loop feeds out of the 
middle of a single reel," Smith says. "Ev- 
eryone was trying to stuff the tape back 
into the hub, somehow, to make it rewind, 
and that just won't work." In the REV8, 
specially calibrated springs spread out 
like spokes from the center of the outer, 
take-up reel. Wind the tape loop around 
these springs and they collapse, adjusting 
themselves to the diameter of a smaller, 
inner reel. Because the two reels maintain 
approximately the same diameter, the 
tape loop can glide easily in either direc- 
tion. 

A dozen or so turns with your finger can 
reverse a cartridge enough to replay a 
music selection. Also, according to KRS 
Magnetics (One First St., Los Altos, Calif. 
94022), which is marketing the REV8, 
firms are being lined up to make ma- 
chines with a reverse control included. 


TV viewdata lights up 


In England and a few other countries, 
hand-held, calculator-like keypads can be 
used to "call up" information—news, 
weather, theater listings, stock-market re- 
ports— and display it as graphics and text 
on a home TV screen [PS, May '78]. Data 
to create hundreds of "pages" of this in- 
formation can be piggybacked and broad- 
cast on unused TV scan lines, or sent over 
telephone wires or cable-TV coaxial lines. 
With the latter method, two-way interac- 
tive communication is possible. As PS Ed- 
itor-in-Chief Hubert Luckett reported in his 
column last month, Britain's Prestel sys- 
tem is scheduled to begin full public ser- 
vice this fall in three British cities. But 
growth of these so-called teletext and 
viewdata systems has been slow over- 
seas. 

They haven't been available on a large 
scale at all in the U.S. Butthat may change 
quickly, judging from a recent flurry of ac- 
tivity. AT&T is now cooperating with 
Knight-Ridder Newspapers to test an in- 
formation system with about 200 Miami, 
Fla., families. The phone company and its 
affiliates have other viewdata systems un- 
der test, too. 

Telephone-line setups, such as the 
British Prestel (formerly called Viewdata 
in Great Britain), can operate with huge 
computerized data bases and provide ac- 
cess to an unlimited number of TV-screen 
pages. Subscribers on Prestel-like sys- 
tems can use their keyboards for banking, 
shopping from catalogs on the screen, or 
even using home terminals to operate re- 
mote computers for data processing rath- 
er than information retrieval. 

GTE has acquired licensing rights to de- 
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Panasonic lets your eyes see 
what your ears cant wait to hear. 


Panasonic Matched Components. For your eyes: More delights for the ear: There's the 12" direct- 
Sleek, sophisticated lines, a contemporary look drive fully automatic turntable (SL-H401) with 
and a dazzling display of fluorescent meters and inaudible wow and flutter (0.03% WRMS) апа 
light emitting diodes. rumble ( —73dB DIN B). And 
But its your ears that are in Thrusters” speakers (SB-800) with 


8” Double Drivers for a wide, full 
midrange. A 1" soft-dome tweeter 
for crisp highs. And a 12" passive 
radiator for an extra thrust of bass. 
Your Panasonic dealer can 
show you a complete range of 
surprisingly affordable Matched 
Components that go together for 
a sound system built to delight 
your ears. And your eyes. Espe- 
cially when they come together in 
our specially designed compo- 


for a real treat with the RA-7700 
(shown). It combines an aston- 
ishingly sensitive AM/FM tuner 
and power amplifier with 25 watts 
per channel, minimum RMS into 
8 ohms, both channels driven 
from 40-20,000 Hz, with no 
more than 0.07% total harmonic 
distortion. Which translates into 
incredibly smooth, clean power. 
Its built-in cassette deck has 
Dolby * NR to virtually eliminate 


tape hiss. And Tape Program Sensor that auto- nent rack, shown above. 
matically finds the beginning of a recorded Panasonic Matched Components. Its hi-fi 
selection on your favorite cassette. without the hassle. «ovy» ааста of Dolby Laboratories 
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Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


PS Whats News 


opular 


cience 


Automobile designers certainly pay some 
attention to aerodynamics and are aware 
that the shape of a car determines how 
much drag it creates and thus affects fuel 
mileage. So most cars are streamlined to 
reduce drag at least to some extent. But 
the big push to increase miles per gallon 
in recent years has concentrated more 
heavily on reducing weight and making 
engines more efficient. 

No one can underplay the importance 
of such efforts. But is it possible that 
we've not been taking full advantage of 
potential advances in automobile aerody- 
namics? Professor Alberto Morelli of Tu- 
rin Polytechnical University in Italy thinks 
this is true, and believes that substantial 
fuel savings can be achieved with more 
attention to body design. He has been 
working with Pininfarina, the well-known 
Italian auto-body firm, to see just what 
kind of results could be achieved by im- 
provements in aerodynamic design. Con- 
sulting editor Jan Norbye, who is based in 
Europe, found out about the work of Pro- 
fessor Morelli and filed the story that be- 
gins on page 72. We thought the low-drag 
design developed by Professor Morelli 
was interesting looking enough to put on 


our cover. 


Run cars on coal? 


Yes, if you change it into gasoline first. 
And, in the struggle to keep our society 
mobile while simultaneously freeing our- 
selves from the grip of foreign oil-produc- 
ing nations, two new techniques have 
been proposed. First, a Department of En- 
ergy research team from Oak Ridge 
National Laboratory has suggested the 
following scheme. Coal, now unminable 
because the seams are too deep, too thin, 
too impure, or too steep, would be 
changed into a gas underground. Air or 
oxygen is injected into the seam and the 
coal ignited. The hot gases that result, in- 
cluding carbon monoxide and hydrogen, 
are processed by well-known techniques 
to produce methanol. Then, the metha- 
nol, using a process developed by Mobil 
Oil [PS, June '78], is changed to gasoline. 
The DOE researchers say the whole thing 
could be done for between 80 and $1.30 a 
gallon. Of course, taxes and profits would 
have to be added to that before it went 
into your tank. 

А second similar process has been pro- 
posed to DOE by Badger Energy, Inc., a 


subsidiary of Raytheon. Badger wants to 
build a plant capable of processing 63,000 
tons of coal a day, converting it to meth- 
anol as in the previous proposal, then us- 
ing the Mobil process to make 167,500 
barrels of gasoline a day at an estimated 
cost of $1.09 per gallon. Badger says such 
a plant would take eight years to build. 


Computer weather forecasting 


The CRAY-1 [PS, June '79], the world's 
fastest computer, is now being harnessed 
to do one of the world's toughest jobs: 
weather forecasting. Seventeen European 
countries have joined together to estab- 
lish the European Centre for Medium- 
Range Weather Forecasts in England. The 
goal: to give accurate forecasts from 
seven to 10 days in advance. 

It's aformidable problem. First, weather 
conditions must be gathered from all over 
the world and fed to the computer within 
about two hours' time. The computer then 
generates a set of fields—temperature and 
pressure fields, for example—covering 
the entire earth. It must be able to spot 
errors from instruments not working 
properly or numbers entered incorrectly. 
With the fields in memory, the computer 
then solves sets of equations at each of 15 
levels in the atmosphere for 20,000 points 
on the earth's surface. From this data, the 
computer can then generate a forecast of 
what the weather will be like 15 minutes 
later. From that forecast, it can derive a 
new and slightly different set of fields, 
again at 20,000 different locations and 15 
different atmospheric levels. Now it gen- 
erates another forecast of what will be 
happening 15 minutes after that time. And 
so on. For a forecast one week in advance, 
this entire process has to be repeated 672 
times. It's a job so big that not even the 
CRAY-1, which can cruise at80 million cal- 
culations a second, can handle it. So it will 
be hooked to another large computer that 
will be used to keep score and shuffle data 
while the CRAY-1 does most of the seri- 
ous number crunching. A few preliminary 
trial runs have been encouraging; within a 
few months we'll be seeing how well the 
system works. 


Briefly noted... 


е The Palmdale bulge [PS, Nov. 76] is 
as mysterious as ever. After an intensive 
18-month investigation, geologists say 


they still don't know whether it signals ad- 
vance warning of a coming earthquake or 
not. One surprising finding: The Palmdale 
bulge is made up of local bumps that rise 
and fall unpredictably. One possibility, 
say the geologists, is that it is a "slow- 
motion earthquake," in which geologic 
strain is being relieved in a series of writh- 
ing movements of the earth. If that were 
so, there would be no reason for a major 
stress-relieving earthquake in the re- 
gion. 

9 Doppler radar, which can sense wind 
direction in severe storms as well as rain 
patterns, is giving far better and more ac- 
curate tornado forecasts in the Midwest. 
In a September 1973 PoPULAR SCIENCE arti- 
cle, Robert Gannon reported that early ex- 
periments with Doppler radar seemed 
promising. Now, NOAA scientists report, 
they've had it in use for two full tornado 
seasons. And, they say, it has given them 
about a 20-minute improvement in fore- 
casting—an important edge when you're 
telling people to take cover before a dead- 
ly tornado strikes. 

9 Brazil has announced a massive pro- 
gram of switching to alcohol as an auto- 
motive fuel. Today, most Brazilian cars 
run on a mixture of 20 percent alcohol and 
80 percent gasoline. The country imports 
85 percent of the gasoline it uses, and has 
been hit hard by rising prices. So the gov- 
ernment hopes to build 1000 more distill- 
eries to make ethanol from sugar cane in 
the next decade and bring in thousands of 
new cars that run on 100 percent alco- 
hol. 

® General Electric has been awarded a 
contract by the Electric Power Research 
Institute to investigate a new high-air-ve- 
locity approach to fluidized-bed combus- 
tion [PS, Apr.]. Fluidized-bed combustion 
of coal promises to let us use this abun- 
dant resource for generating electricity 
while eliminating most of the pollution 
problems historically associated with coal 
burning. It is also more efficient than nor- 
mal coal-burning techniques. "H 
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aerodynamic drag: 


how computers 


redesign a car for 


more 
mpg 


By JAN P. NORBYE 


TURIN, ITALY 


At the flick of a switch, an electric mo- 
tor begins turning a huge propeller, 
and air starts rushing through the 
Pininfarina wind tunnel. I am wit- 
nessing a “tuft study” on an experi- 
mental full-scale car model. The tufts, 
glued to the body on one end, line up in 
parallel patterns from nose to tail, in- 
dicating an exceptionally wind-cheat- 
ing shape. 

That shape certainly is different— 
like no other car I’ve ever seen. With 
its arched roofline and raised door- 
sills, its posture resembles that of an 
angry cat. It has no real hood; the 
windshield base has been pushed for- 
ward almost to the front-wheel axis, 
and front overhang is minimal. The 
tail is sharply cut off where the roof- 
line joins the beltline, sort of half fast- 
back and half Kammback. 

Odd as the shape may be, it is a com- 


Prof. Morelli and his theory 


Alberto Morelli is a professor at Turin 
Polytechnical University. He built his first 
aerodynamic prototype in the 1950's—the 
rear-engined, Fiat-powered M1000, which 
wasn't particularly successful. 

After that, he turned briefly to glider 
design, before returning to streamlining 
cars. Then came a continuing relationship 
with Pininfarina, and the start of his "in- 
tegrated" approach to car design. In that 
method, the designer must consider a// 
factors in a car's makeup (including things 
like doors, fenders, roofline, and ventila- 
tion and cooling systems), to arrive at a 
complete package that will slip through 
the air much more easily than a conven- 
tionally designed car—without generating 
any lift. 

Prof. Morelli says his approach "'rip- 
ened gradually, aided by the experience 
of earlier designs. For instance, my first 
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pletely realistic design for a four-door 
compact sedan, with seating for four, a 
roomy trunk, and meeting all legal re- 
quirements. Space is provided for a 
transversely mounted four-cylinder 
engine, front-wheel drive, fuel tank, 
suspension, and steering. 

This super-aerodynamic design is 
based on the theories of Alberto Mo- 
relli (see box), a professor at Turin 
Polytechnical University. The model I 
am viewing is the result of his collab- 
oration with Pininfarina, the world's 
most famous coachmaker. Their joint 
effort to evolve design into model is an 
interesting, though painstakingly in- 
volved, process. 

Low aerodynamic drag was the 
main design target, but it had to be 
achieved without loss of directional 
stability. The final shape solves the 
dual problems without spoilers, air 
dams, wings, or fins. It is the first 
breakthrough in car streamlining 
since researchers first began using 


design had lift problems, and that steered 
me toward searching for zero-lift con- 
cepts.” 

In 1958, Pininfarina asked him to design 
а low-drag car. The Pf-X was completed in 
1960, with a remarkably low 0.219 drag 
coefficient (Cp); but its diamond-shape 
wheel layout was impractical. The more 
realistic Pf-Y, built in 1961, produced a 
0.270 C y. About then, Morelli came across 
a 1946 NACA (NASA forerunner) report 
proposing a two-dimensional mathemati- 
cal model to determine pressure varia- 
tions on low-aspect-ratio wings. “It was 
the key | needed to zero-lift body design. 
By considering the automobile as a wing 
of low aspect ratio, and adding ground 
effects, | was able to trace a profile where 
the lift force acting on the center surface 
would be cancelled by negative lift forces 
acting at both ends." 

By 1963, he had formulated a method 
for determining the lowest-drag shape for 


wind tunnels 40 or 50 years ago. And 
it could revolutionize car design, be- 
cause lower aerodynamic drag trans- 
lates into better fuel economy. 

In highway driving, 70 percent of a 
cars energy consumption goes into 
overcoming aerodynamic drag, which 
increases with the cube of speed, and 
depends on both size and shape. Size is 
expressed as frontal area, while shape 
is reflected in the drag coefficient, 
Cp. 

The figure 1.170 was allocated to a 
square plate standing upright and fac- 
ing the wind. The average car has a Cp 
of about 0.450. The model I was 
watching, complete with outside mir- 
ror, windshield wipers, exhaust pipe, 
radiator, and ventilation ducts, has a 
remarkable Cp of 0.201. So its energy 
consumption at a constant 60 mph 
could be 30 percent lower. In mixed 
driving conditions, its fuel mileage 
would be at least 15 percent higher. 
Continued 


a given volume, by a relatively simple 
equation, using lift distribution as the 
starting point. In 1964, he applied for his 
patent—about 10 years ahead of his time; 
it wasn't granted until 1973.—J. P. N. 


Incredibly smooth, slippery shape of original model is seen in 
Pininfarina wind tunnel (top and inset). Colored streaks trace 
airflow over body at various locations. Their remarkable parallel- 
ism indicates very smooth flow with virtually no turbulence, 
which would increase drag. The glass-floor turntable permits 


„7 
viewing flow characteristics under car, in addition to rotation for 
checking car in crosswind conditions. Full-size mockup of final 
shape (above) represents a buildable, real-world four-door se- 
dan, with room for four adults and a reasonable-size trunk. It's 
based on key dimensions of Fiat's current 131 sedan. 
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Phantom view of final design reveals room for adults front and 
rear, generous cargo space, conventional front-drive power 
train. Overall length is 7.7 inches shorter than Chevrolet Citation, 


Professor Morelli applied for a 
patent for this “integrated” design ap- 
proach and presented a technical pa- 
per on the subject in 1964. Ten years 
later, Oscar Montabone, formerly 
chief car engineer of Fiat, and then 
manager of the automotive programs 
of Italy’s National Research Council, 
saw a copy of the paper at a time when 
NRC was tackling the 1974 energy- 
shortage problem. He called Pininfar- 
ina and learned that a half-scale mod- 
el had already been built. In mid- 
1975, NRC gave a grant for a full- 
scale model. 


Imaginary tail i 


It was 1976 before development be- 
gan in earnest. The initial goal was to 
determine a body shape that was aero- 
dynamically ideal—one with an abso- 
lute minimum of drag. A computer 
was used, and it was Morelli who 
devised the formula for its program- 
ming, which considered all mechani- 
cal components and legal require- 
ments, as well as providing realistic 
passenger and cargo space. 

The initial design, the result of 76 
separate tests, had a phenomenal Cp 
of 0.161. However, it had a very long, 
tapering tail, and Pininfarina wanted 
a shape with no extra length. Morelli 
recalls, “We had to cut off the tail, and 
were wondering what to do to limit 
the increase in drag. Then we found 
that in cutting slices off the tail, as 
one slices a loaf of bread, we retained 
laminar [unseparated] flow along the 
body, right to the end, where vortex 
formation recreated the form of the 
solid body in fluid form. The void 
made by the cut was filled with air 
that behaved like a solid, so airflow 
continued smoothly around the imag- 
inary tail." 

So the basic shape was idealized 
aerodynamically. Next came the task 
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of turning it intoa car. Unfortunately, 
when in contact with the ground, the 
Cp jumped to 0.350. Morelli had ex- 
pected, with normal clearance, Cp 
values between 0.100 and 0.150. 

“But the wheels and fenders were 
difficult; they doubled the drag of the 
free body. We adopted a somewhat ar- 
bitrary procedure that we thought 
would minimize the additional drag, 
but there is still much to learn.” 

The front bumper is a deformable 
nose section, integral with the body 
panels. "There's no other way to com- 
bine impact strength, resilience, and 
aerodynamics," says Leonardo Fio- 
ravanti, Pininfarina's chief designer, 
who has used those principles on pro- 
totypes since 1967. The rear bumper is 
of basically conventional construc- 
tion, for the following three reasons: 
the need for a trunk lid, for the re- 
quired bumper height, and to guide 
escaping air from below the car into 
the front edge of the trailing wake. 
That last part is accomplished by 
building guide ribs into the inner sur- 
face of the bumper. 

The next problem was internal 
drag. Morelli explains: "Most cars suf- 
fer an increase in Cp of 0.030 to 0.050 
due to internal drag. Some have such 
bad airflow that it adds 0.100. 

"We've got a four-to-one ratio be- 
tween the radiator area and the air 
intake, with a screen in front of the 
radiator to assure even pressure dis- 
tribution. The air flows at low veloci- 
ty—one-fifth of the outside airflow— 
and the radiator adds only 0.008 to 
the Cp. We use four outlets from the 
engine compartment, two upper and 
two lower, in the cowl area. There are 
also internal ducts to accelerate the 
air to match external velocity, and di- 
rect it as parallel as possible to the 
body surface. 

"For the ventilation system, we 


one of America's most modern designs; wheelbase is 4.9 inches 
less. Full-size mockup simulates real car in detail. Drag coeffi- 
cient of 0.201 is less than half of typical family car's. 


need a high rate of air delivery, inde- 
pendent of car speed. This system has 
its own air intake, with a movable, 
torpedo-shape valve at the entrance to 
a venturi. Ram-air effect closes the 
valve as car speed goes up, automati- 
cally adjusting it to keep the air mass 
constant." 

The initial body section was cylin- 
drical, like an aircraft fuselage. It was 
redesigned with a flatter roof and clos- 
er-to-vertical windows to make it 
more practical. A bulge was added to 
the floor to create a rear footwell, but 
it added only 0.002 to Cp. However, no 
adaptations were allowed that could 
compromise the zero-pitching mo- 
ment and high directional stability 
characteristics. Those requirements 
actually combined easily with the 
lowest-drag shape. 

Testing was painstakingly thor- 
ough. To cut errors in estimating sur- 
face drag, the cracks and joints of a . 
real car were simulated by grinding 
them into the model's surface. That 
reproduced hood and door openings 
and window frames. An exhaust sys- 
tem and windshield wipers were in- 
stalled. To be as accurate as possible, 
electric motors actually turned the 
tires during wind-tunnel tests. 

The numerical-control process used 
for defining and machining the mod- 
el's body surface relies on the algo- 
rithm developed by Bezier: division of 
the total surface into elementary ar- 
eas that satisfy certain homogeneity 
and continuity characteristics. For 
the full-scale model, 295 separate ar- 
eas were needed, compared with 200 
for a conventional body. That stems 
from the model's absence of real or 
theoretical edges that could be used as 
support lines in defining three-dimen- 
sional areas—not to mention the need 
for defining the underside, as well as 
the sides and top. 


To explain the car's high directional 
stability, Morelli began sketching a 
series of parallel arrows hitting the 
car at 30 degrees from head-on. As air 
flows diagonally across the car, it 
speeds up in two large areas: over the 
leeward-front and the windward-rear 
fenders. Their surfaces cause nega- 
tive-pressure areas, tending to make 
the car yaw away from the wind. Since 
the yawing depends mainly on size 
and shape, the solution lies in low, 
short, rounded fenders. 

"We think this car will behave bet- 
ter than others in sidewinds," Morelli 
told me. "You remember the Citroen 
DS, with its sloping nose and tapered 
tail? That was one of the best cars we 
ever tested for stability in side- 
winds." 


Total approach 
According to Morelli, the problem 
now is not further Cp reductions. “A 
car is a compromise among many re- 
quirements, and [at this point] it is 
possible to save more energy by basic 
engineering and materials technology 
than by simple drag reduction." 
While drag reduction lowers the en- 
ergy demand for running at a certain 
speed, if we can accept slower acceler- 
ation, engine size can be reduced with- 
out any loss of top speed. With a small- 
er engine, the drive train can be light- 
ened, then the suspension, the frame, 
and the body shell—the whole car, 
even if you make it of iron and steel. 
Of course, the use of plastics and light 
alloys for many parts can cut the 
weight still more, which would restore 
some of the performance lost by going 
down in engine size. Only with a total 
approach can the full potential offered 
by low-drag body design be realized. 
The method is patented, and the 
rights are held jointly by Pininfarina 
and Morelli. The model belongs to 
NRC, and thats where car makers 
interested in making the design under 
license must apply. 
` If low-drag cars are put on the road 
in large numbers, Italy will see many 
economic gains: more energy saved, 
greater export sales (since everybody 
wants cars that give more mpg), and 
substantial revenues from foreign li- 
censing. . 
Morelli’s zero-lift, self-stabilizing 
model has already exploded certain 
widely held assumptions about auto- 
motive aerodynamics, like theories 
about tailfins and the center of lateral 
pressure. But the model I saw in the 
Pininfarina wind tunnel is not the ul- 
timate. “We can obtain better results 
in the future,’ Prof. Morelli states 
confidently. “Perhaps a Cp of 0.150 is 
possible with this method.” With our 
current world energy situation, let’s 
hope so. "H 
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Built for rugged conditions, Niva can 
climb 40-degree slopes with a full pay- 


By DAVID SCOTT 


CasTLE DoNINGTON, ENGLAND 
In a few months, American off-road 
buffs may be able to buy Russia’s Lada 
Niva, a brawny baby 4WD that’s sure 
to be cheaper than most of its rivals 
—possibly all of them. It’s a boxy 
hatchback, barely 12 feet long, and it’s 
designed for rugged, Soviet-style driv- 
ing, where country roads are primi- 
tive at best. 

I tested a Niva, which is now on 
sale in Britain, on and off the road 
near here. The Niva easily clawed its 
way up a steep, rocky hillside, with 
no need to use the extra-low gearing 
available. On a deeply rutted muddy 
test section, I shifted to low range 
and first gear, and just managed to 
churn through. The 175 x 16 Goodyear 
Town and Country tires fitted to my 
vehicle just weren't wide enough for 
really soft terrain. Incidentally, 
ground clearance is a reasonable 
9.5 inches. 

For on-road driving, I found the 
Niva surprisingly zippy, with zero-to- 
60-mph acceleration in 19.2 seconds, 
and an acceptable top speed of 78 mph. 
However, above 60 mph, the little 
4x4 gets pretty noisy, with lots of 
engine thrashing and road rumble. 
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load, ford streams up to 20 inches deep. 
Standard bumpers are stainless steel. 


Theride is not bad; the short 86-inch 
wheelbase induces only marginal 
pitching on wavy surfaces. Bumps are 
smoothed by passenger-car-type inde- 
pendent front suspension and supple 
coil springs on all four wheels. Steer- 
ing effort is light, even at low speeds. 

I found the front-seat layout ade- 
quate for a utility vehicle, with a lofty 
view of the road ahead. However, 
rear-seat passengers are cramped for 
legroom. Load capacity is 726 pounds 
with only the driver on board. Cargo 
volume stretches from 17 to 47 cubic 
feet when you fold down the rear seat. 

A 78-hp, 1.6-liter engine and a four- 
speed transmission are teamed with 
full-time four-wheel drive. For rough 
going, there’s the mandatory step- 
down transfer case, with a lockable 
third differential to control the two 
driveshafts. That gives enough trac- 
tion for climbing a 40-degree gradient 
with full payload, and you can ford 
streams up to 20 inches deep. 

Standard equipment includes a 
rear-window defroster, fully reclining 
front seats with adjustable headrests, 
a rear-window washer/wiper, mud 
flaps on all four wheels, and a re- 
markable 21-piece tool kit. The U.S. 
importer will be Satra Industrial 
Corp., 1211 Avenue of the Americas, 
New York, N.Y. 10036. 


How old is it? 


— ihe elegant science of 
dating ancient objects 


Now time trackers can 
use minute samples to 
date eons-old objects 

with amazing accuracy 


By ROBERT GANNON 


Physicist Harry Gove received a 
strange item in the mail last January: 
a bean-size slice of muscle from a baby 
woolly mammoth, found frozen solid 
in an ancient Soviet peat bog. With 
the sample came a question from a col- 
league: How old is it? 

Two years ago neither Gove, direc- 
tor of the University of Rochester's 
Nuclear Structure Research Labora- 
tory, nor anyone else in the world 
could have answered. The piece was 
simply too small to be dated by any 
known means. But thanks to a new 
method of radiocarbon dating, Gove 
easily determined that the baby mam- 
moth became mired some 23,000 
years ago. 

The new method promises to solve 
myriad questions that long have baf- 
fled scientists: How old are the Stone 
Age cave paintings at Lascaux in 
Southern France? When was Antarc- 
tic ice formed? Was the Shroud of Tu- 
rin—the supposed death robe of 
Christ—really made 2000 years ago? 

These questions suggest the scope of 
the science of geochronometry, whose 
practitioners seek to assign dates to 
everything from Renaissance paint- 
ings to moon rocks. The field of geo- 
chronometry has really only blos- 
somed since the early '50's, when ra- 
diocarbon dating of organic materials 
came into use. Now the new radiocar- 
bon technique, with its promise of 
greater accuracy, has researchers 
wildly excited. 

But radiocarbon dating is not al- 
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ways reliable, so methods for cross- 
checking have been developed. To- 
day’s researchers use a wide variety of 
dating techniques, many of them un- 
known a decade ago. These daters of 
the past have come up with some im- 
pressive, fairly definitive answers to 
age-old questions. But at least one 
gadfly disputes these answers, calling 
into doubt accepted theories about the 
rate of radioactive decay. 


Counting carbon-14 

About 60 radioactive elements de- 
cay into "daughter" products—some 
quickly, some slowly, but all, so scien- 
tists believe, at a fixed speed. If you 
know the rate of breakdown, all you 
need do to calculate an object's age is 
measure the percentage of parent to 
daughter elements. 


ЁЁ Magnetic reversals 
are used as a dating 
‘yardstick’ with marks 
every 2000 centuries 9 


The most famous radioactive dating 
substance, of course, is radiocarbon 
(or carbon-14), an element that has 
profoundly altered our understanding 
of the past. 

Most people understand the basic 
radiocarbon principles. As cosmic 
rays bombard the upper atmosphere, 
some of the nitrogen atoms are trans- 
formed into radiocarbon, or C-14 (hav- 
ing six protons and eight neutrons). 
Much of it combines with oxygen to 
become carbon dioxide, eventually to 
be absorbed by plants. Animals eat 
the plants, some of the C-14 becomes a 
component in their tissues, and so 


eventually all organic matter be- 
comes somewhat radioactive. 

When the organism dies, the accu- 
mulation stops, and the radiocarbon 
slowly decays, discharging electrons 
until it becomes simple nitrogen 
again. For various reasons, it’s diffi- 
cult to measure the proportion of 
“daughter” nitrogen to the C-14 ina 
substance. But the older it is, the less 
C-14 there is compared to the stable 
isotope C-12. The proportion of C-14 to 
C-12 in living things is known, as is 
the half-life of.C-14. (Half-life is the 
time it takes for half the radioactive 
atoms in a sample to decay.) So, to de- 
termine the age of, say, the charcoal 
left by an ancient campfire, you sim- 
ply check the amount of C-14. Since 
the half-life of C-14 is about 5730 
years, if the charcoal happened to be 
exactly that old, only half of the orig- 
inal C-14 would be left. 

The conventional method is to count 
the minute emissions of radioactivity 
as the C-14 decays, using something 
like an extremely sensitive Geiger 
counter. But researchers have been 
unhappy with this method’s short- 
comings: 

© The process takes too long. The 
decay rate, particularly with older 
samples, is so slow, and such a large 
number of disintegrations must be 
counted to ensure accuracy—about 
100,000—that a counting run might 
stretch to weeks. 

€ It can reliably reach back only 
45,000 years or so. Archaeologists’ 
shelves sag with thousands of much 
older items. 

e Sample size must be large, often 
between 20 and 100 grams, or up to a 
quarter of a pound. That might mean 
destroying the object being studied. 

Two years ago, Harry Gove was dis- 
cussing this problem with Ted Lither- 


Van de Graaff particle accelerator is ex- 
plained to author (right) by physicist Harry 


land of the University of Toronto and 
Ken Purser of the General Іопех 
Corp., a Newburyport, Mass., builder 
of accelerators. 

"We realized that the conventional 
method is like waiting for a clock to 
tick in order to determine its exis- 
tence," Gove recalled recently. "Why 
should one wait for the radioactive 
ticks? Why not measure the C-14 be- 
fore it disintegrates?" 


Accelerating the count 


Fortunately, the equipment to do 
just that exists a half-mile from the 
U.R. campus. Inside a Mayan-ruin- 
like concrete fortress sits a tandem 
Van de Graaff particle accelerator 
used to study nuclear physics. The 
groups from Rochester, Toronto, and 
General Ionex teamed up and worked 
out a system of using the accelerator 
as a mass spectrometer to measure ra- 
diocarbon directly. Basically, they 
shoot carbon atoms from a sample 
through the accelerator. The atoms 
become ionized, then bounce off a 
magnetic field which sends C-14 1ons 
off on a different tangent than C-12 
ones. (Physicists at Stanford, Arizona, 
Berkeley, and Oxford began working 


Gove. Normally used for nuclear physics, 
accelerator now helps measure levels of 


on similar systems at about the same 
time.) 

The team's first serious run com- 
pared two samples—a thimbleful of 
barbecue charcoal from the local 
A&P, and a pinch of natural graphite. 
The charcoal, they knew, was contem- 
porary. And the graphite, because 
natural graphite is a petroleum-base 
substance, is infinitely old as far as C- 
14 is concerned. Virtually all of its ra- 
diocarbon should have disintegrated 
long ago. 

When the team ran the barbecue 
charcoal through the equipment, the 
C-14 practically overwhelmed the 
particle counter, shooting by at about 
440 "counts" a minute. The tree had 
been growing almost yesterday. (One 
count an hour would have indicated 
an age of 69,000 years.) When the an- 
cient graphite was run, however, the 
count was almost nonexistent. 

Subsequent runs on substances 
with known dates proved the tech- 
nique not only possible, but superior 
in four critical areas: 

(1) Run time. A conventional deter- 
mination might take a week; an accel- 
erator requires only a few minutes. 

(2) Sample size. Material to be test- 


radiocarbon in samples from objects too 
old to date by other methods. 


ed need be only about 1/1000 the size 
required by conventional methods. 
While existing techniques often re- 
quire an artifact's destruction, the ac- 
celerator needs only two to 20 milli- 
grams, or about 7/1000 of an ounce. 
That means that archaeologists may 
finally accurately date such things as 
the Stone Age cave paintings of south- 
ern France and northern Spain. Until 
now, researchers had to rely on char- 
coal left over from ancient firepits— 
which may or may not have been 
burning at the time the paintings 
were made. Now, Gove believes, the 
paint itself can be dated by testing 
only a tiny scraping. 

(3) Accuracy. As of now, samples 
can be dated to within about 80 years, 
about the same as with conventional 
methods. With improvements, the 
“certainty” will be half that, perhaps 
even less, claims Gove. 

(4) Reach to the past. Presently, the 
cut-off time is about that of conven- 
tional methods. But with refinements, 
the accelerator should double it to 
100,000 years, says Gove, and then ar- 
chaeologists can study items from the 
last great interglacial epoch. 

Continued 


The new method promises to solve myriad questions... How old 


So far the only item with an unde- 
termined age that the Rochester 
group has tested is that 30-mm slice of 
muscle from the baby mammoth. 

But Gove may get to try the method 
on the Shroud of Turin. Using conven- 
tional carbon dating methods would 
require a piece of cloth the size of a 
handkerchief, and the church is not 
about to cut up what might turn out to 
be history’s most important relic. “But 
by using the accelerator I can date the 
shroud by using only a single thread 
about eight inches long,” he says. 


Ancient well water 


Radiocarbon isn’t the only radioac- 
tive substance that accelerators can 
codify. Gove is also measuring chlo- 
rine-36 in groundwater. Like radio- 
carbon, C1-36 also is produced by cos- 
mic rays striking the atmosphere, and 
also settles in rain. So all groundwa- 
ter is slightly radioactive. Measure 
how much is left, and you know how 
long ago the water was rain. 

One practical application is in the 
search for possible atomic-waste stor- 
age sites. "If, with radiochlorine's 
308,000-year half-life, you can show 
that the water down in the bottom of a 
mine is a million years old," says 
Gove, "then it would add to your confi- 
dence in the integrity of the proposed 
storage site; it would show that the 
groundwater isn't mixing with sur- 
face water on a short time scale." 

To check the age of more recent 
groundwater, chemists look at radio- 
active hydrogen, or tritium. Like C-14 
and С1-36, tritium is a “cosmogenic 
isotope"—smashed into existence by 
cosmic rays in the upper atmosphere. 
Along with hydrogen, tritium com- 
bines with oxygen to form atmospher- 
ic water, mixing with nonradioactive 
rainwater. 

Tritium has a half-life of 12.4 years, 
and by measuring the amount that 
hasn’t decayed, you can estimate re- 
cent water’s age. Such knowledge is 
useful for hydrologists, who may want 
to know the age and flow pattern of 
water in an above-ground reservoir. 
Tritium can also be used to tell wheth- 
er fine wines were really bottled 40 
years ago—or just last year. And at 
the other end of the time scale, mete- 
orologists use tritium to calculate the 
age of recent glacial ice. 

But the new particle-accelerator 
method for dating cosmogenic iso- 
topes also means that far older and 
more geologically significant ice can 
be dated. Currently, the Rochester 
team, working with chemist James 
Arnold of the University of California 
at San Diego, is running С1-36 tests of 
ice found with Antarctic meteorites. 
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The group is determining how long 
the rocks have been on earth—a mat- 
ter of some scientific dispute. 

Only with the new method can such 
measurements be done practically. “If 
anyone wanted to measure Cl-36 in 
Antarctic ice samples with the con- 
ventional method," says Arnold, "he'd 
spend a hundred thousand dollars 
mounting an expedition and overcom- 
ing incredible transportation prob- 
lems. He'd need tons of ice for a couple 
of runs that might not be satisfactory 
anyway. Now a man with an axe can 
collect enough ice in an hour." 

Another exciting possibility is the 
potential of radiocarbon dating of gla- 
cial ice, largely through entrapped 
pollen. "People have cored Antarctic 
ice all the way to the earth," says Ar- 
nold, "but we never dreamed of mak- 
ing C-14 runs. The whole core was 
hardly large enough. Now we can ask, 
‘All right; what part of the core do you 
want measured?’ " 


Radiocarbon clock erratic 


With all its advantages, the accura- 
cy of the new dating method can't be 
blindly trusted. The problem? The 
amount of cosmogenic isotopes found 
in a substance can vary widely, de- 
pending on the sun's activity. The 
problem most affects radiocarbon. 

When first developed in the 1950's, 
the radiocarbon clock seemed wholly 
accurate. It had to be, reasoned scien- 
tists; radioactive decay is constant. 

But something was wrong. Radio- 
carbon placed Greek artifacts in eras 
incompatible with their designs. 


Peering into an ion-beam chamber, |gna- 
tius Tsong watches the beam burn a tiny 
hole in an ancient tool. The process, sput- 
ter-induced optical emission, will deter- 
mine the amount of weathering the tool 
has undergone, and thus its age. 


Egyptian cloth, roughly dated by an- 
cient dynasty records, seemed to be 
hundreds of years younger than it 
should be, and Stradivarius violins, 
made about 1700 A.D., read by radio- 
carbon to be nearly contemporary. 

While these scattered discrepancies 
were still cropping up, Hans Suess of 
the University of California at San Di- 
ego made the definitive discovery of 
the radiocarbon clock's inaccuracy. 

Suess was counting tree rings and 
dating them with C-14. As he leafed 
back through the centuries, he discov- 
ered that the C-14 dates were begin- 
ning to fall short—so much so that a 
tree ring formed in 2000 B.C., for ex- 
ample, read by radiocarbon to be 500 
years younger. 

Was the rate of decay not constant, 
after all? No, realized the chronomet- 
rists. The problem was C-14 produc- 
tion. And the villain? The sun. It is not 
as stable and predictable as most solar 
scientists had believed. Every so often 
(the periodicity hasn't yet been pre- 
cisely determined), the sun—for rea- 
sons still poorly understood—enters a 
time of quiet, a time of virtually no 
sunspots. And during these times, 
more cosmic rays are able to penetrate 
the atmosphere to significantly in- 
crease levels of C-14. 

Such a period occurred, for example, 
from 1645 to 1715—about the time of 
Stradivarius. Trees growing during 
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are the Stone Age cave paintings? When was Antarctic ice formed? 


Boring into a redwood tree, Sivasankara 
Pillay extracts a sample for neutron-acti- 
vation analysis. He's using the technique 
to monitor the spread of pollution, but the 
method is also used to date both recent 
paintings and ancient rock carvings. 


that period absorbed so much C-14 
that, according to radiocarbon dating, 
violins made from the wood were fit- 
ted together only last week. 
Dendrochronologists — scientists 
such as Suess who count tree rings— 
have partially solved the C-14 accura- 
cy problem. By carefully measuring 
radiocarbon levels in ancient tree 
rings, they have calibrated C-14 vari- 
ations back to about 6000 B.c. Now 
chronometrists know that if C-14 says 
Stonehenge is 3700 years old, for in- 
stance, it actually is 4300 years old. 
But beyond 8000 years? Says the 
University of Rochester’s Gove: 
“There is no way to adjust. When I say 
that the woolly mammoth we dated is 
26,000 years old, I can determine pos- 
sible error based on reproducibility, 
but God knows what the cosmic rays 
were like back around that time.” 


Alternate dating games 


Meanwhile, other dating methods 
are being refined, and as they are, 
they not only double as cross-checkers 
for radiocarbon, but increasingly are 
used to date objects directly. 

The oldest, most familiar chrono- 
metric calendar (aside from written 
records) is made up of tree rings— 
beautifully simple, totally accurate. 
And the only equipment needed for a 
dendrochronological reading is a low- 
power microscope and a good eye. Says 


Jeffrey Dean of Arizona’s Laboratory 
of Tree-Ring Research: “The impor- 
tance of tree-ring dating is that it pro- 
vides a precision no other technique 
can. Nothing else comes close.” 

To daters of the ancient past, the 
most important calendar is the bris- 
tlecone pine, found growing high in 
California’s White Mountains. These 
enarled, grizzled, bush-high trees are 
the world’s oldest living things, some 
having sprouted more than 4000 
years ago. 

Using both living and dead trees, 
University of Arizona geophysicist 
Charles Ferguson has carefully built 
up a sequence back to 6273 B.C. This is 
the record that is essential for cali- 
brating radiocarbon dates. But the 
bristlecone-pine rings have other dat- 
ing uses, equally important. 

By noting the "health" of the rings, 
their size and general condition, geo- 
physicists can tell the good times from 
the bad—at least in terms of climate 
[PS, Sept. "77 ]. Rainfall, temperature, 
floods, glacial advances, atmospheric 
pressure, volcanic activity, even vari- 
ations in nearby stream flows show up 
in the rings. 


Checking recent history 

Tree rings reveal the effects of man, 
too. Right now, in the basement of 
Penn State's reactor building, nuclear 
chemist Sivasankara Pillay is discov- 
ering what the northern Californian 
climate was like 1000 years ago. 

He has a supply of redwood taken 
from trees felled in a recent storm. Se- 
lecting one large slice, he carefully 
bores a tiny hole in one of the inner- 
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most (oldest) rings. He collects the 
sawdust in a plastic vial, freeze-dries 
it to remove moisture, then radiates it 
in the reactor. He's subjecting the red- 
wood to neutron-activation analysis, 
one of the more recent tools used by 
chronometrists. 

With this technique, a sample is 
bombarded with neutrons that then 
react with elements in the object. 
These reactions can be analyzed to de- 
termine what elements are present 
and in what quantities. 

Pillay uses the technique to deter- 
mine the level of some 20 trace ele- 
ments in the tree rings. When he fin- 
ishes analyzing selected rings from 
1000 years ago to the present, he'll 
compare the amounts of pollution- 
caused chemicals in old and new 


rings. This  painstaking process 
should provide a good chronological 
picture of the degree to which automo- 
bile and industrial smog has spread 
across California. 

Counting tree rings is a dating 
method known for generations, 


though refined only recently. Some 


other dating methods depend on new 
advances in science. One of the most 
dramatic: aspartic acid racemization. 

As bone lies dormant through the 
centuries, the ratio of two different 
forms of an amino acid (the D- and L- 
isomers) changes, until, after hun- 
dreds of millenia, it equalizes. A 
chemical check of the ratio gives an 
approximate age. One question this 
method has helped answer: When did 
human beings first appear in North 
America? Traditionalists believe it 
was about 18,000 years ago, but a few 
radicals claim it to be more than 
50,000. In 1974, the radicals got a 
boost: Skeletons at six sites, checked 
for D/L-amino-acid ratios by Scripps 
Institution of Oceanography geo- 
chemist Jeffrey L. Bada, place man in 
California at least 48,000 years ago. 

Some doubt remains. Says UCLA 
anthropologist Rainer Berger: "Bada 
is a very serious scientist, but this is a 
young method in its childhood stage." 
Counters Bada's colleague Patricia 
Helfman: "The burden of proof is on 
those who deny our dates." 


Time-tracking artifacts 

Another new method, thermolumi- 
nescence, is used mainly to date pot- 
tery. This technique is based on the 
fact that most minerals buried in the 
earth absorb some of the radiation 
given off by such materials as urani- 
um, thorium, and potassium. Clay 
usually has traces of radioactive ele- 
ments that bombard other minerals 
within it, raising their energy levels. 
When a piece of pottery is first fired, 
the heat causes these elements to re- 
lease energy in the form of light. If the 
pottery is reburied, then dug up again 
years later, it can be reheated to about 
450 degrees C to release the accumu- 
lated thermoluminescence. This tells 
archaeologists the amount of radia- 
tion damage since the last firing and— 
by cross-checking with other known 
dated objects—the date the ancient 
pottery was fired. 

Some of the most recent cross- 
checking techniques can also be used 
to date objects unreadable by C-14 be- 
cause they lack organic components: 
ancient rock carvings, for example. 
James Bard and Frank Asaro, Law- 
rence Berkeley Lab researchers, are 
using neutron-activation analysis to 
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Accepted ages may be too high by a factor of thousands 


pin down the exact time the Great 
Basin Indians of Nevada made their 
petroglyphs. The Indians chipped 
through “desert varnish” on rocks to 
create these ancient engravings. The 
varnish, a thick coat of oxides, is 
caused by weathering, so it continued 
to build up even after the Indians 
scratched their marks. Measure this 
accumulation and you'll know how 
long ago the marks were engraved, 
say the researchers. 

Thanks to weathering, old glass ar- 
tifacts can also be dated. For buried or 
submerged objects the method is fair- 
ly simple: examination of the crustal 
corrosion caused by water leaching 
out solubles. The process varies dur- 
ing the year because of seasonal tem- 
peratures or dry spells. The result is 
that the crust—usually a millimeter 
or two thick—consists of thin, flake- 
like layers stacked upon one another, 
each representing one year. So to find 
out how long ago an object was buried, 
you simply count the crustal layers. 

The technique’s developer, Robert 
Brill, a geochemist with the Corning 
Museum of Glass, tells of a typical 
case—a wine bottle found in a British 
wreck off Virginia. With the aid of a 
microscope, Brill carefully counted 
156 layers. He subtracted the figure 
from 1935, the year in which the piece 
was found, and came up with 1779. 
His count was off by only two years; 
the ship had been sunk during the 


1781 siege of Yorktown. The oldest 
glass that Brill has dated so far was a 
fragment buried in the ancient city of 
Sardis, Turkey, in 378 A.D. 

Even if glass is not buried or sub- 
merged, its surface is affected by at- 
mospheric moisture. In a process 
called hydration, the water, at a set 
rate, slowly combines chemically with 
the glass—the longer the time, the 
deeper the penetration. In man-made 
glass, the line between the hydration 
layer and the intact glass is usually 
blurred, making dating more guess- 
work than anything else. But with the 
volcanic glass, obsidian—used exten- 
sively by early man for tools and jew- 
elry—the juncture is well defined. 


Burning obsidian 


“When ancient man cut a piece of 
obsidian,” explains Penn State ar- 
chaeologist Joseph Michels, “he ex- 
posed a fresh surface to the humid air. 
If we can determine, by measuring the 
depth of water penetration, when this 
surface was exposed, we'll know when 
the rock was cut." 

What you check for is hydrogen, not 
normally found in large quantities in 
obsidian, but left behind in the hydra- 
tion process. And the best way of mea- 
suring it, it seems, is by burning a tiny 
hole in the surface, releasing hydro- 
gen as a byproduct. 

. In his lab in Penn State's Materials 
Research Laboratory, Ignatius Tsong, 


Techniques time trackers use 


MEASUREMENT METHOD 
Radiometric dating 


Diract “weighing” of a radioactive 
material р РА ЖО 


COMMON DATING APPLICATIONS 


USEFUL DATING RANGE IN YEARS 


Chlorine-36 


Measuring rate of radioactive decay 


using a scintillation counter 
Carbon-14 — 
Tritium (hydrogen-3) 


Measuring ratio of radioactive "par- 


ent" to stable "daughter" element 
Potassium-argon 


Uranium-lead 
, Rubidium-strentium _ 


Some other methods 
Dendrochronology, or counting tree 
rings 


Aspartic acid racemization to deter- 
mine ratio of D/L amino acids 


Measuring thermoluminesence to 
detect radiation activity 


Neutron-activation analysis to de- 
tect traces of chemical elements 


Crustal-layer counting of formerly 
buried or submerged glass 


Obsidian hydration-layer counting 


Fission-track counting to detect 
original quantity of uranium 


Determinin lar reversal of mag- 
netic m within a substance 
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Plant and animal remains, soma hu- 
man artifacts (cloth, painted-ob- 
jects}, ocean water, glacial ice 
Groundwater at uem depths (in oid 
mines and wells}; glacial ice 


Same as above 
Liquor, wine, recent groundwater 


Igneous, metamorphic rocks, some 
sedimentary 
чоц, metamorphic rocks 

зате as above, some sedimentary 


Dating living and dead trees; also, 
establishing accuracy of other dat- 
ing methods 


Bones 
Pottery, fossil bones and teeth, 
young deposits of volcanic ash 


Human artifacts, plant and human 
remains | | 


Glass objects 


Ancient obsidian tools, volcanoes 


Some glass objects, natural glasses 
(obsidian, tektites), silicate-contain- 
ing igneous rocks 


500 to 100,000 
n.a. to 2.7 million 


500 to 45,000 
Recent to 100 


100,000 to 12 million 


100 million to four billion 
100 million to four billion 


One to 8252 


200 to one million 
Recent to 11,000 
Varies 

50 to 1600 


500 to 500,000 


30 to one billion 


Lava rocks, deep-sea cores, pottery, 60,000 to four million 


fossil bones and teeth 


one of the technique's inventors, ana- 
lyzes a thumbtack-size slice of obsidi- 
an from part of an ancient Guatema- 
lan dart tip. Most of the lights are out. 
Tsong's silhouette is barely discern- 
ible as he squints through a puck-size 
porthole, watching a tiny red spot 
where the 150-degree C argon-ion 
beam is beginning to bore into the ob- 
sidian. He leaps over to a chart strip- 
recorder that's connected to a mass 
spectrometer. The recorder is drawing 
a nervous curve on graph paper; 
Tsong jabs at the paper with a pencil, 
marking times, making notes. 

The depth of the one-mm-diameter 
spatter-hole nears four microns. "Ha," 
he says. "It's leveling out now." Only 
24 minutes have passed. "No other 
technique can show such pure ion- 
beam hydrogen profiles in so short a 
time. You know," he adds with some 
wonder, "I had no idea that my knowl- 
edge as a physicist would ever be ap- 
plied to archaeology." 

Tsong will pass the chart on to ar- 
chaeologist Michels. Working with 
the known moisture-absorption speed 
of that particular kind of obsidian, 
he'll determine the age of the dart. 

Counting fission tracks is another 
method used to date glass—both man- 
made and natural. The method in- 
volves acid-etching a freshly frac- 


. tured glass surface, then studying the 


surface with a microscope. Most min- 
erals contain tiny amounts of urani- 
um, which, as it decays, leaves tiny 
scars called fission tracks. Etching en- 
larges the tracks so they can be count- 
ed. Compare the tracks with the 
amount of remaining uranium, and 
you can calculate the age. Fission- 
track dating can also be used to date 
some volcanic rocks that are hundreds 
of million years old. 

Another new method for determin- 
ing the age of volcanic rocks is mag- 
netic-reversal dating. When lava 
cools to about 600 degrees C, tiny crys- 
talline "magnets" in the hematite and 
magnetite line up, all pointing toward 
the north. Check any recent lava flow 
and you'll find it to be so. But look at 
lava older than about 60,000 years 


old, and you may find the internal ` 


magnets pointing south. The paradox 
is caused by the magnetic field of 
earth reversing. For reasons not fully 
understood, every 200,000 years or so, 
north becomes south. And the mag- 
netic reversals can be used as a dating 
“yardstick” marked off in 2000 centu- 
ry increments. 

In recent years, geologists have also 
learned to use a variety of radioactive 
isotopes to date volcanic rocks. Cur- 
rently, they're relying mainly on ra- 
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dioactive potassium, rubidium, and 
uranium. Potassium, decaying to ar- 
gon, is best, say most experts, for rela- 
tively young rocks—from about 
100,000 to perhaps 12 million years. 


Potassium/argon was the timepiece - 


used to work out a four-million-year 
history of those magnetic reversals. It 
also set the time that the earliest- 
known human-like creatures left foot- 
prints in Tanzanian volcanic ash— 
some 3.7 million years ago. 


Dating Mother Earth 


For determining the birthday of 
earth itself, geologists turn to urani- 
um, which decays to lead (and can 
date between about 100 million to four 
billion years) and rubidium, which de- 
cays to strontium, argon, or lead (and 
can reach from about 200 million 
back). | 

Working with these two substances, 
geologists have assembled some truly 
impressive dates. By 1979, they'd 
found African rocks about one billion 
years old, Montana rocks 3.1 billion 
years old, Minnesota River Valley 
rocks 3.32 billion years old, and rocks 
from the USSR formed nearly 3.5 bil- 
lion years ago. Then, in the early 
1970's, workers from Oxford’s Re- 
search Laboratory for Archaeology 
tested gneiss brought back from 
southwest Greenland. First, they 
checked the rubidium/strontium ra- 
tio, then cross-checked by looking at 
the uranium/lead makeup. They de- 
termined that the rocks have been 
around somewhere between 3.7 and 
3.8 billion years. 

And that led to a nice confirmation 
of the theory of plate tectonics. Ex- 
plains University of Toronto physicist 
Derek York: “Geologists said, ‘OK, 
these 3.75-billion-year-old rocks are 
found in a tiny pocket in Greenland, 
and Greenland used to be right next to 


Labrador. So let’s go to Labrador, look 
at the rocks there, and check on this 
continental-drift theory. And sure 
enough, at just the right place in Lab- 
rador, they found rocks 3.6 to 3.8 bil- 
lion years old.” 

While some chronologists were 
pushing back the age of earth further 
and further, others were testing mete- 
orites, and they found them to be all 
within a few percentage points of be- 
ing 4.55 billion years old. All seemed 
to have formed at the same time. 

“And that is the reason people at 
parties tell you that the earth is 4.5 


GG The most powerful 
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billion years old,” says York. “It’s not 
very good evidence, I’m afraid, but 
there’s been so much regurgitation 
and crustal geocosmetic surgery on 
earth that you can't find anything old- 
er than 3.8 billion years. So you as- 
sume the earth was formed at the 
same time as the meteorites." 

The most powerful evidence of the 
age of the earth, however, was 
brought back by the moonwalkers. 
Fragments of moon rocks give read- 
ings of just under 4.6 billion years. 


All questions answered? 


50, today, everything—human arti- 
facts, animal remains, ancient rocks— 
can be dated fairly accurately. The 
dates may be off a little, but that's 
mainly a matter of impurities in the 
sample or need to refine techniques, 
say the scientists involved. 


Mysterious "halo" in mica is caused by 
radioactive decay of U-238. Other, larger 
halos in rock can't be as easily explained. 
Their existence, says one scientist, proves 
the inaccuracy of all dates fixed by con- 
ventional radiometric dating methods. 


Yet major mysteries and curious 
anomalies remain—the odd specula- 
tions advanced by Columbia Union 
Colleges Robert Gentry, for in- 
stance. 

Physicist Gentry believes that all of 
the dates determined by radioactive 
decay may be off—not only by a few 
years, but by orders of magnitude. 

His theory revolves around “halos,” 
tiny, ringlike discolorations found 
within coalified wood (wood on its way 
to becoming coal) and mica, often in 
the proximity of radioactive uranium 
or thorium. Some halos can be ex- 
plained in terms of conventional ra- 
dioactive decay. Others, known as gi- 
ant halos, cannot. They’re simply too 
big to be caused by alpha particles 
thrown off by known isotopes, and 
they don't fit into any accepted theory. 
If the theory of radioactive decay is 
weak in one spot, says Gentry, doubt 
is cast on whatever answers isotopes 
give you. 

Further, when Gentry studies halos 
in coalified wood, he finds that the 
uranium/lead ratios are often not at 
all what they should be. “Since the 
coalified wood was obtained from de- 
posits supposedly at least tens of mil- 
lions of years old,” he says, “the ratio 
between uranium-238 and lead-206 
should be low.” They’re not. They’re so 
high, in fact, that “presently accepted 
ages may be too high by a factor of 
thousands.” And man, instead of hav- 
ing walked the earth for 3.6 million 
years, may have been around for only 
a few thousand. “The possibility of re- 
ducing the 4.5-billion-year history of 
earth by a factor of a thousand,” he 
says with some ire, “has not yet been 
seriously considered.” 

Most scientists simply dismiss the 
idea. As one physicist told me, “You 
can believe it or not; I don’t.” 

"I realize it’s difficult to believe,” 
counters Gentry. “It would invalidate 
the whole underlying principle of ra- 
dioactive dating: that the rates of de- 
cay are forever unvarying—an untest- 
able assumption.” 

When he presented his findings at a 
recent conference, Gentry caused 
some agitation. Few things in science 
are nailed down tight, but the rate of 
radioactive decay is one thing that’s 
been considered constant. But as one 
conference member, Milton Freedman 
of Argonne National Laboratory, com- 
mented: “That’s the great beauty of 
science. If it were composed of a bunch 
of simple questions, it would have 
long ago fallen into disuse.” 
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einforcers 
add strength 


BY A. J. HAND 
PHOTOS BY THE AUTHOR 


Nothing built by man lasts forever. If 
whole cities can crumble and disap- 
pear, you shouldn't feel too bad when 
a chair leg loosens or your floor sags a 
bit. Decay may be inevitable, but you 
can postpone it. The reinforcers shown 
here will help. 

Some are designed to repair damage 
once it has started. Others are for use 
during original assembly. Some han- 
dle lightweight jobs like keeping the 
handle on your broom. Others—like 
the carpentry connectors we covered 
in PS, March '76—can splice heavy 
framing members. 

Braces, splices, clips, anchors, and 
more: Look them over on this and the 
following two pages. Chances are that 
one or more of them may come in 
handy the next time your world starts 
to fall apart. 


MANUFACTURERS 


Big A, Suite 308, 1299 4th St., San Rafael CA 94901; Brai- 
nerd Mfg. Co., East Rochester NY 14445; Confast Inc., 
6425 Rose Hill Dr., Alexandria VA 22310; Corner Clips, 
Box 111, Chapel Hill NC 27415; Kant-Sag, United Steel 
Products Co., Box 80, Montgomery MN 56069; Panel 
Clip Co., Box 423, Farmington MI 48024; Plasplugs Inc., 
65 Montauk Hwy., East Hampton NY 11937; Stanley 
Works, 195 Lake St., New Britain CT 06050; Teco, 5530 
Wisconsin Ave. Washington DC 20015; Troy Steel 
Corp., 1258 Rochester Ad., Troy MI 48084; Three-L Co., 
Box 284, Osage 1А 50461 


Sturdy steel tees and angle braces 
(above) offer a simple way to repair or re- 
inforce joints. For extra strength, use 
them with bolts instead of the screws sup- 
plied. They're made in a variety of sizes. 


to almost 
ything 
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Big A 60- апа 90-degree brackets (below) 
let you assemble 1x2 framing into green- 
houses, awnings, sheds, playhouses, and 
other light structures. They're sold at 
home centers or direct from Big A. 


Confast timber splice strengthens joints 
in girders and heavy beams. It's made of 
s -inch steel, and fastens in place with '- 
inch carriage bolts. The pickled black fin- 
ish can be left as is or painted. 


Kant-Sag foundation anchors tie sill 
plates to concrete footings, are faster and 
easier than anchor bolts. They adjust to fit 
four-, six-, or eight-inch plates, have tee- 
shaped legs to lock firmly into concrete. 


Triple corner brace by Stanley is an ingenious reinforcer for box- 
es, chests, and furniture. Like tees and angle braces, it's a com- 
mon hardware store item, made in many different sizes. 


Loose, wobbly chair or table legs keeping you off balance? You 
can fix them with Stanley chair-leg braces. They are finished in a 
brown color that blends with furniture for an inconspicuous fix. 
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Confast concrete anchor combined with 
two post stops makes a slick way to an- 
chor posts to slabs and footings. Post can 
be a 4x4 kerfed to take anchor, or a pair of 
2x4's for an interesting split-post effect. 


For more on reinforcers, turn page 
—— à 
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Knock-dow 
are made in two parts. Screw them to mat- 
ing parts, then assemble and lock with a 
machine screw. To disassemble joint, 
simply remove the machine screw. 


Plasplugs corner joints are made of sturdy 
plastic, come with snap-on plastic covers 
to hide the screws. Clean look makes 
them ideal for applications where appear- 
ance and strength are needed. 


Plywood clips eliminate the need for blocking at the joints be- 
tween sheets of plywood roof sheathing. These, by Kant-Sag, are 
of aluminum. Stamped-steel types are made by Teco, others. 


Metal bridging reinforces floor joints, helps eliminate squeaks 
and sags. This type by Kant-Sag goes in without tools or nails. 
Some types require a hammer, others a hammer and nails. 


Plastic Corner Clips of different shapes let you assemble shelves, 
desks, wine racks, almost any rectilinear object, using ordinary 
34-inch lumber or plywood. Just snap together and nail. 
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Reinforcers can also decorate, as these brass-plated corners 
from Brainerd Mfg. prove. Other brass hardware such as mend- 
ing plates and angles are often used to reinforce and decorate. 


Toothed metal strips restore the grip to loose mortise-and-tenon 
and dowel joints, as well as broom handles. Wrap them on mor- 
tise or dowel, and reassemble joint. Made by Three-L Co. 


Metal-strip wind-bracing is a modern replacement for wooden 
let-in braces. It's becoming popular as reinforcement for houses 
sheathed with foam. Kant-Sag, Teco, Troy Steel, others make it. 


Portable 


sun pump 


By SUSAN RENNER-SMITH 


This morning in Egypt, a farmer 
wheels a solar photovoltaic array toa 
south-facing spot, lifts a small pump 
and two floats from under the array, 
lowers them into a well, and braces a 
hose in place. Last, he flips a switch— 
and water flows into fields that nor- 
mally lie fallow during the dry season. 
This subsistence farmer will produce 
a second crop on his tiny plot this 
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year—thanks to an MIT-developed 
sun pump. 

Fifty million Third World farmers 
could do the same, says Ron Matlin, 


the pump's designer and cofounder of 


Solar Electric International (7315 
Wisconsin Ave., Washington, D.C. 
20014), which produces the pump. 
"Most Third World farmers with 
plots smaller than five acres are far 
from any power grid,’ say Matlin. 
"They can't afford to irrigate with die- 
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sel—or even with animal—power.” 

But sunshine is free. Although 
farmers will probably need govern- 
ment loans to buy the $1200 unit, 
Matlin adds, "the value of that second 
crop offsets the pump's cost." 

The sun-powered unit has a 47-per- 
cent "wire-to-water" efficiency, pump- 
ing 40 gallons per minute from a well 
with a five-meter head. "Paying care- 
ful attention to efficiency lets us use a 
very small, 240-watt photovoltaic ar- 
ray, says Matlin. 

The small array is easily moved and 
can be tilted toward the sun. Chang- 
ing the angle once daily boosts the so- 
lar array's efficiency from 80 to 94 
percent. 

For even more efficiency there's a 
maximum-power tracker—an MIT-in- 
vented device that regulates the vari- 
able power produced by the solar ar- 
ray to match the changing load. 

"The real joy of using photovoltaic 
power for irrigation," Matlin con- 
cludes, "is that there's such a good 
match between the job and the svs- 
tem. Plants need the most water on 
hot, sunny days—the very days when 
the sun pump operates best." Gs) 
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Water gushes forth, propelied by sun-powered, '-hp submersible pump mounted under the array (inset) for easy transport. 


Laserco 


speeds unjammable 
messages through space 
onlight beams 
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Lasercom's high-intensity laser peers out into the night sky at White Sands, N.M., 
above. Each second, the beam can carry up to a billion bits of information—roughly 
equivalent to entire Encyclopaedia Britannica. System has passed laboratory and 
field testing, such as the test involving the mirror tower shown here. The beam, 
projected from the right side of the bunker, traveled 1.1 kilometers to the tower 
where it was reflected back to the left—receiving—side of the bunker. 


New earth-sky hookups 
can carry a billion bits 
of information a second 


By DENNIS L. MEREDITH 


Over the empty desert of White Sands 
Missile Range, New Mexico, a lone 
airplane will approach a small, dome- 
topped bunker. When in range, a wide 
infrared laser beam will lance out of 
the dome to probe the sky for the craft. 
Instantly, the plane will respond with 
an eerie green laser light focused at 
the building below. And, in less time 
than you've taken to read this far, the 
two lasers will lock onto one another, 
narrowing to thin shafts of light, and 
begin transmitting up to a billion 
pieces of data every second—even as 
the test plane negotiates turbulence 
and maneuvers through the sky. | 

The linkup, to take place shortly, 
will be the first air-to-ground test of a 
new communications system called 
Lasercom, in which beams of pure la- 
ser light carry information through 
the air. The system promises to great- 
ly enhance the military’s ability to co- 
vertly dispatch large amounts of data 
throughout its network of airplanes, 
land bases, ships, submarines, and 
satellites. So far, lab and ground- 
based tests have proved successful, so 
Lasercom engineers expect few prob- 
lems in the air-to-ground test to come. 

“A laser communications system 
was really inevitable as the military 
developed a need for higher and high- 
er data transmission rates,” Air Force 
Major Gordon Derossi, deputy pro- 
gram manager for Lasercom, told me. 
“The higher the frequency of a trans- 
mitting beam, the more information it 
can carry—and light beams can be 
millions of times higher in frequency 
than radio waves.” 

The Lasercom system can send one 
gigabit—one billion pulses—per sec- 
ond. That's about as much data as is 

contained in the entire Encyclopedia 
Britannica or 13 full-color TV chan- 
nels. "In one laboratory test of the sys- 
tem," said Derossi, "we transmitted 
all the TV channels that were avail- 
able in the 5t. Louis, Mo., area over 
one beam and had plenty of capacity 
left over." 

To jam or intercept a Lasercom 
beam an enemy would have to find a 
needle of light in a haystack of space. 
For one thing, the beam is extremely 
narrow: A beam from a Lasercom sat- 
ellite in a geosynchronous orbit at 
40,000 kilometers (25,000 miles) 
would spread to a diameter of only 
one-tenth of a mile by the time it 
reached Earth. A comparable narrow- 
beam radio transmitter would leave 
a 200-mile-diameter "footprint" and 


CODED CALL-UP ACQUISITION (AIRCRAFT OR GROUND-TO-SATELLITE APPLICATIONS) 


MULTIPLE-ACCESS RECEIVER 
VIEWS UNCERTAINTY REGION 
AROUND GROUND STATION 


GROUND STATION SENSES 
INCREASED GREEN-BEAM 
POWER AND PREPARES TO 
RECEIVE COMMUNICATIONS 


Three lasers are used in the system. 
The first, on the ground station, must 
find the satellite or aircraft. This is 
done by illuminating a large area with 
a "spoiled" laser, or by rapidly scan- 
ning various spots in the sky with a 


would also produce interceptable side 
lobes to the main beam. Also, since 
laser beams have such a high capaci- 
ty, even several encyclopedias' worth 
of message could be zipped out in sec- 
onds, before interception attempts 
could get very far. Most of the time, a 
Lasercom satellite would emit little or 
no radiation that could reveal its posi- 
tion to jamming aircraft or killer sat- 
ellites. 

Also, unlike radio receivers, laser 
communications systems are practi- 
cally impervious to interference from 
a nuclear explosion. Nuclear blasts 
would flood the atmosphere with elec- 
tromagnetic radiation, knocking out 
radio communications, but would give 
off relatively little light at Lasercom- 
interfering wavelengths. . 

Add to its durability, high capacity, 
and security the fact that a Lasercom 
transceiver is small, compact, light- 
weight, and uses little power com- 
pared with radio-frequency systems, 
and the result is a very attractive way 
for the military to keep in touch. Of 
course, civilian communications could 
also benefit greatly from Lasercom, 
for the radio spectrum is currently 
packed with users. High-data-rate la- 
ser systems could become the super- 


GROUND-STATION BEACON 
BEAM ILLUMINATES UNCERTAINTY 
REGION AROUND AIRCRAFT 
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12.5 MILLIRADIANS 


1.5 MILLIRADIANS 


ELECTROOPTICAL 
ASSEMBLY 


ACQUISITION SYSTEM USES 
ELECTROOPTICAL ASSEMBLY 
TO REDUCE ERROR AND 
PERMIT GREEN BEAM TO 
ILLUMINATE GROUND STATION 


narrow beam. When found, the aircraft 
replies with its green laser. The ground 
station then switches to a narrow-bea- 
con laser that pinpoints its position for 
the green beam, which narrows and 
increases power before data is sent. 


highways of the electromagnetic spec- 
trum. 


One dark cloud 


The interruption of the laser beam 
by clouds and other atmospheric dis- 
turbances poses the biggest problems 
for laser communications. 

“Lasercom is a clear-weather sys- 
tem; clouds can block the beam,” said 
Derossi. “However, most applications 
of the system are aircraft-to-satellite, 
and in that case the aircraft either fly 
above the clouds or search for a hole. 
Since the data rate is so high, the sys- 
tem doesn't need a long contact time. 
And if we do use satellite-to-ground 
systems, we can build alternate 
ground stations and use one in a 
cloud-free area for a given transmis- 
sion.” 

The Air Force is currently consider- 
ing a number of potential uses for La- 
sercom, such as around-the-world 
communications via a satellite-to-sat- 
ellite relay. Such a system has not 
been tried by the military as yet, but it 
could eliminate attack-vulnerable 
ground stations from the communica- 
tions links. These stations are now 
intermediaries in all satellite-to-sat- 

Continued 
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TELESCOPE 


LASER 
TRANSMITTER 


Heart of the Lasercom is neodymium YAG 
transmission laser. Although sending da- 


ellite data transfers. Such ground-sta- 
tion elimination could also reduce 
communications delays. 

The lasers in Lasercom are all of the 
“neodymium YAG” type, basically 
crystals of yttrium aluminum garnet, 
doped with neodymium and ground to 
the shape of rods, with mirrors depos- 
ited on the ends. When “pumped” with 
light from a lamp or even the sun, 
such lasers emit beams in the infrared 
region of the spectrum, at 1.06 mi- 
crons. (These efficient, almost inde- 
structible lasers are currently used as 
the basis for many other laser commu- 
nications systems.) Three neodymium 
YAG lasers are used in Lasercom. 

The high-data-rate transmitter is 
the heart of the system. This laser, 
mounted on a satellite, spews out data 
at one gigabit per second. Although it 


Electronics in bunker convert digital data into modulated laser 
light at the transmitter and back to data at the receiver. 
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"SLAMP-PUMPED LASER 


ta is its goal, much of the system is de- 
voted to keeping the laser on target. 


is a neodymium Y AG type, it has been 
adjusted to double its normal emission 
frequency, putting the light into the 
green region of the visible spectrum. 
At the receiver, two lasers are used. 
One, which could be mounted in a 
ground station, aircraft, or ship, feeds 
information to the satellite to keep its 
beam pointed. This laser, however, 
can also carry 20,000 bits of data per 
second, enough for a voice channel, for 
example, allowing a bomber fleet to 
talk with an airborne command post. 

But before any communication 
takes place, a second, smaller laser— 
either "spoiled" so it emits a wide 
beam or used in a scanning mode— 
must first find the satellite. And from 
the satellite's point of view, seeing 
this "call-up" laser, according to De- 
rossi, is "something like homing in on 


the reflected glimmer from a watch 
crystal on a far mountaintop." 

The problem was solved by develop- 
ing the sophisticated Wide-Field Re- 
ceiver, essentially a telescope that 
watches an area the size of an entire 
continent. A call-up light beam enter- 
ing the receiver from a ground station 
is directed onto an array of photo- 
diodes, which sort out the precise di- 
rection of the call-up signal. The elec- 
tronics of the receiver then decide 
whether the call-up is legitimate, and 
assign it a priority according to the 
other call-up requests. It can handle 
several hundred call-up signals, as 
well as rejecting several thousand 
jamming stations, more than any ene- 
my is likely to use. 

Thus, a Lasercom satellite, poised 
above one spot on the earth, could 
function like a superhuman telephone 
operator, taking a flood of calls, lining 
them up, and zapping out the relayed 
streams of data to its customers— 
while at the same time resisting ad- 
vances from a multitude of jammers. 

Besides the air-to-ground tests, the 
Wide-Field Receiver will be orbited in 
a limited test of the system in 1981. 
Taking advantage of an unused berth 
on a satellite to be carried aloft on the 
Space Shuttle, Lasercom engineers 
will send up the receiver and shine the 
ground-based laser on it. They will 
test the effects of the atmosphere on 
the beam, as well as the receiver's re- 
sistance to jamming. 

If such tests prove out, said an Air 
Force spokesman, the military could 
be using laser communications by 
1986. The future could be one of La- 
sercom satellites, perched silently 
above the earth in geosynchronous or- 
bits, sparking suddenly to life and 
pulsing out data on enemy troop 
movements or strategic plans. Then, 
just as quickly, the satellites would go 
back to sleep, gliding through space, 
looking for all the world like pieces of 
orbiting junk. 
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Lasercom communications network could work as an addition 
or alternative to all current military and civilian systems. 


Horizon gasoline engine 


becomes a 


6/-mpg 
diesel 


By JIM DUNNE 


I climbed in behind the wheel of a new 
Plymouth Horizon and turned the 
key. As the engine turned over, I 
heard the distinct sound of a diesel— 
that's right, a diesel. 

No, Chrysler hasn't suddenly of- 
fered a diesel option. I was at the 
wheel of a prototype car with a gaso- 
line engine that had been converted to 
burn diesel fuel. The modification, ac- 
cording to the developers, boosts fuel 
economy by almost 30 mpg—giving 
the Horizon a whopping 67 mpg. I 
didn't measure fuel economy myself, 
and, as far as I know, neither has an 
independent agency. 

The conversion system, called 
ELKO, was developed in Germany, 
and is being offered to Detroit by 
Heinz Prechter, who holds the U.S. 
rights to the system. "We will do the 
design and development, including 
building prototypes," Prechter says, 
"but we expect the car companies to do 
their own manufacturing." 

In a series of brief test drives on 
public roads in one of Prechter's proto- 
types, I found the engine easy to start, 
highly responsive, fairly quiet, and 
smooth running compared with most 
small diesels. Acceleration from zero- 
to-60 mph with three passengers was 
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fairly quick for a diesel: 18 seconds. 
Start-up was immediate, with no de- 
lay for glow-plug operation. And the 
usual diesel “rap” noise was missing 
from the cold engine. Above 30 mph, 
it’s difficult to hear the diesel noise 
inside the car. The four-door Horizon 
test car was otherwise standard, with 
a four-speed manual transmission 
and 3.37 final-drive ratio. Perfor- 
mance was little different from that of 
a gas four-cylinder car. 

To turn an existing gasoline engine, 
like the one used in the Horizon, into 
an ELKO system, the iron head is re- 
placed with a steel one. Steel pistons 
of a different shape are substituted for 
the original aluminum pistons, and a 
high-pressure fuel injection system is 
installed in place of the carburetor. 
The conversion, according to Precht- 
er, costs between $750 and $1000, and 
works just as well in six-cylinder in- 
line engines as in fours. 

Key element of the ELKO design is 
an open combustion chamber formed 
in the top ofthe piston. Fuel is sprayed 
directly into this main chamber, not 
into a pre-chamber as with other auto- 
motive diesel designs. The open cham- 
ber is highly efficient for fuel economy 
and power—it turns out 65 horsepow- 
er in the 1.7-liter Horizon four. That's 
10 hp better than the gasoline rating. 


Advantages include low noise—espe- 
cially the elimination of diesel "rap"— 
and less smoke in the exhaust. 

Elsbett-Konstruktion of West 
Germany is the design firm behind 
the ELKO project, but it does not plan 
to produce engines itself. (Currently, 
it acts as a diesel design consultant 
firm for M.A.N., the German truck 
builders.) 


According to Prechter, ELKO's 


main problem now is getting through 
EPA testing. “We have some NO, 
problems that must be resolved, since 
the open chamber produces more NO, 


than the pre-chamber type.” 


COMBUSTION 
ө ша PISTON . 


Deep cup in head of piston creates open 
chamber that makes for quick starts, low 
noise, and better power. Top drawing 
shows view looking down into cylinder. 
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ELKO conversion uses Horizon's basic engine. Additional diesel 
equipment causes no jam-up under the hood. Note the high- 
pressure diesel fuel-feed system that replaces the carburetor. 


Diesel-powered Horizon is tested by PS in Detroit. Performance 
was better than that of other cars equipped with small diesels, 
and noise levels were acceptable at cruising speeds. 


A PICTURE ROUNDUP OF NEW PRODUCTS AND DEVELOPMENTS 


Movable lounge 

To save taxiing time, this 
mobile boarding gate ferries 
passengers out to the plane. 
A hydraulic scissors lift raises 
the coach up to 18 ft. for 
docking. Lowered for transit, 
the Trepel Lift Lounge looks . 
like a giant, 47-ft.-long bus. 
The German-made coach has 
a 320-hp diesel engine. 


Bike booster 


A prodigious gas-saver, the . 


newest Bike Bug is said to 
get 300 mpg and speed up to 
24 mph. The 1.2-hp, friction- 
drive engine bolts to any 
bike. It weighs just 11 Ibs., 
but has dual mufflers, auto- 
matic choke, and auto start. 
$175. AquaBug, 100 Merrick 
Rd., Rockville Ctr., М.Ү. 11570. 


Cycle pouch 

The executive's briefcase at 
left converts to the saddlebag 
below. Attached by nylon- 
snap buckles, the bag's two 
pockets straddle a tubular 
mounting rack. The water-re- 
pellent nylon Pack & Pedal 
costs $40. McNeill-Favia, 
2284 Old Middlefield Way, 
Mountain View, Calif. 94043. 


Diving system 

A computer links the ele- 
ments of this modular sys- 
tem. The deck-mounted skids 
hold (clockwise, from upper 
left) a master control van, 
winch, diving bell with at- 
tached boom, transfer lock, 
and decompression chamber. 
The SeaTec system can 

keep 16 divers at pressure. 


Fire escape 


S peedier than a ladder, this 
escape harness has a brake 
for controlling speed of de- 
scent. Children and invalids 
can be safely lowered, it's 
claimed—the polyester rope 
supports up to 1325 165. A 
30-ft. (three-floor) unit is $40. 
B-K Products, Box 761, Dan- 
bury, Conn. 06810. 
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Stretched Rabbit 
Only the tail distinguishes 
this bunny from the Rabbit— 
the VW Jetta has the same 
wheelbase, height, and 
width. The extra 15 inches in 
the notchback's rear provide 
a big 22-cu.-ft. trunk, but add 
11 165. and some wind drag. 
Front-drive engine options 
range from 60 to 110 hp. 


Flying Deutschman 
Whooshing along at 60 mph, 
the German "Flying Boat's" 
rounded hull displaces only 
six inches of water. An 1800- 
hp deck-mounted aero-jet en- 
gine supplies power—except 
in harbor areas where an 
auxiliary outboard is used. 
The 42-ft. craft carries 32 pas- 
sengers. 


Suit control 


Something's missing. The as- 


tronaut is space-walking— 
without an umbilical cord. In- 
stead, a microprocessor 
monitors life-support sys- 
tems and displays data on a 
chest-mounted unit. The sys- 
tem was built by Harris 
Semiconductor, Box 883, 
Melbourne, Fla. 32901. 


Close shaver 

A super-thin (0.0019 in.) 
stainless-steel foil is all that 
separates beard from cutting 
blades on the latest Sun- 
beam Groomer 8008. Moving 
long-hair slots to the shaver 
head's edge made the new, 
slim design possible. The re- 
sult? Some very close 
shaves, says Sunbeam. $58. 


Solar fly swatter 
Will sunshine replace pesti- 
cides? The solar photovoltaic 
arrays at left power two in- 
sect traps: One attracts bugs 
with ultraviolet fluorescent 
light; the other zaps insects 
with an electric grid. The 
sun-run traps are a joint 
project of NASA, DOE, and 
the Dept. of Agriculture. 


Advanced agplane 
Inspired by modern glider 
design, the Eagle biplane fea- 
tures unusual tapered wing 
tips. The 55-ft. wingspan en- 
ables the crop-duster to carry 
a 250-gallon tank of chemi- 
cals. Eagle Aircraft, Boise, 
ida., which designed the 
plane, says it's safer and 
cheaper to run than most. 
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PHOTOGRAPHY 


BY E. H. ORTNER 


Portable darkroom 


Sleeved openings let you 
reach in, a light-filtering win- 
dow lets you see in, as you 
make prints with this corru- 
gated-board, 19-by-42-by-31- 
in. darkroom. It's $65; with 
Bogen enlarger and trays, 
$175. L.C. Risk Mfg., Box 
31177, San Francisco, Calif. 
94131. 


Mode control 


With the Universal Control 
on a Sankyo Supertronic 
movie camera you get four 
timing modes: single-frame 
interval (1%, two, 15, or 60 
sec.); preset times of four to 
15 sec.; fixed runs, of four or 
single frames, for animation; 
and self-timer. Price: $105. 
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Tint kit 


With three bottles of color 
concentrates, plus a blending 
liquid, you can produce a 
spectrum of colors, says 
Rockland Colloid Corp. You 
dip the print into the dye so- 
lution for 10 sec. and rinse. 
An $8.50 PrinTint kit colors 
150 eight-by-10's. 


Superwide zoom 


Superwide, superlight, and 
supercompact, Sigma's new 
f/3.5 zoom lens spans 21-35- 
mm focal lengths (for a 92- 
63-deg. angle of view), 
weighs 147 oz., and is less 
than three inches in length 
and diameter. Price: $615. 


Steady strap 


Hook the Beltstrap to your 
belt, and you've got a fairly 
steady support for slow ex- 

posures—down to Va sec., 

claims the maker (Hold Stea- 
dy Strap, Box 253, S. Ozone 
Park, N.Y. 11420). It's $12. A 

Footstrap model, anchored 

by your foot, is $15. 


110-zoom SLR 


Now there's a second-gener- 
ation Minolta 110 Zoom: the 
Mark Il. New features include 
a fast (f/3.5), close-focusing 
lens, longer zoom (25-67 
mm), and through-the-lens 
metering. LED's show shutter 
speed for the aperture-pre- 
ferred automatic camera. 
Price: $342. 
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Instant readout 


What lens opening to use 
with your automatic electron- 
ic flash? No problem, if it's 
the Sunpak Auto 221. An in- 
stant readout on the back, 
changing with ASA and dis- 
tance range, tells you. Guide 
number of the 221: 36 with 
ASA 25 film. Price: $70. 


. NNhats New 


IN BOATING 


BY SUSAN RENNER-SMITH 
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Portable radar 


okippering your small craft 
into foggy waters? Scan the 
horizon with the hand-held 
Sea-Dar radar and you'll de- 
tect moving objects from 50 
to 300 yards away, says Ma- 
rine Sonics, 1300 17th St., 
Bakersfield, Calif. 99301. The 
five-Ib. unit emits sound 
tones, gives a digital readout 
of speed and range. $995. 


Practical vest 


Cool and flexible, the net 
back of Sears' Helmsman 
vest gives full freedom of 
movement. But the front of 
the Coast Guard-approved 
vest has 12 protective layers 
of foam flotation. A simple 
waist strap adjusts fit. The 
zip-front vest comes in red or 
blue, and costs about $20. 
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1980 outboards 


It weighs only 56 Ibs., but the 
new Evinrude 7.5-hp out- 
board (above) easily planed a 
fully loaded 14-foot alumi- 
num boat during PS tests. 
The quiet-running motor is 
also economical, using just 
0.23 gal./hr. at trolling 
speeds. The new Johnson 60 
(right) is also efficient. The 
powerhead has the same dis- 
placement as last year's 55- 
hp model, but new design 
and manufacturing tech- 
niques have boosted horse- 
power to 60. The new engine 
is also more rugged than the 
55, says Johnson, yet uses 
the same amount of fuel. The 
lightweight (36 Ib.) “no frills” 
Merc 3.6 (far right) features a 
unique wraparound handle 
that protects the cowl and 
control levers. 


Safety pontoons 
Clowning kids won't capsize 
this Michi-Craft canoe—add- 
on pontoons keep the boat 
stable. When the craft is un- 
derway, the lightweight foam 
pontoons ride above water, 
causing no drag. The $39 
“Safety Collar’ fits most 
small boats. Michi-Craft, 
19995 19-Mile Rd., Big 
Rapids, Mich. 


Smart funnel 


Afraid of slopping fuel when 
filling the tank? This funnel 
has a built-in "full" gauge: a 
float joined to a marked tube 
that rides up through the fun- 
nel's neck. With adapters, the 
$6 funnel fits most tanks with 
less than two-in. fill open- 
ings. Ken Howell Enterprise, 
5138 Imperial Hwy., Lyn- 
wood, Calif. 
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BY Я, L. STEPLER 


Wraparound cord 


No tangled extensions with 
Caricord: You just wrap the 
cord around its polypropyl- 
ene carrying handle. A 25-ft. 
model costs $17; model with 
50-ft. cord is $26. Maker: Car- 
ico, Inc., Box 164, Somerville, 
Mass. 02143. 
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Little ratchets 

Tight spot? You should have 
easy access to nuts and bolts 
with a Tight Places socket 
set. S-K Tools' 16-piece kit in- 
cludes 14- and 3%в-іп. ratchets, 
two extensions, and 11 stan- 
dard sockets with adapter. 
Price: $29.95. | 


Hole-saw set 

Lenox high-speed-steel hole 
saws cut through metals, 
plastic, and wood. Plastic 
package holds five sizes: 7s, 
one, 1%, 1%, and 1' in. It's 
made by American Saw & 
Mfg. Co., Box 504, East Long- 
meadow, Mass. 01028. 


Slick roller 

PPG's Gold Stripe Mark V 
woven roller cover is said to 
produce an almost glass-like 
paint surface. The polyester 
fabric has superior fiber re- 
tention that results in less 
nap deposit, according to 
PPG. It can be used with oil, 
latex, and epoxy paints. 


Wood bits 

The brad points on these 
German-made bits let you 
drill holes in wood precisely 
where you want them. The 
vanadium-alloy set of seven 
—Va&, the, Va, She, Ya, "he, and 
' in.—costs $14.95 from 
Leichtung, 701 Beta Dr., 
Cleveland, Ohio 44143. 


Grinding wheel 


Accu-Finish puts a razor edge 
on carbide and high-speed- 
steel lathe tools, drill bits, 
chisels, and other cutting 
tools. Five-in.-dia. diamond 
wheel can be used vertically 
or horizontally (inset). It's 
$298 from Glendo Corp., Box 
1153, Emporia, Kans. 66801. 


Decimal drills 
Hard-to-find decimal-size drill 
bits are now offered by Cus- 
tanite Corp. (1227 Utica Ave., 
Brooklyn, N.Y. 11203). Deci- 
Drils are available by thou- 
sandths in sizes from 0.005 
to 0.500 in. For catalog and 
prices, write the maker. 


\Nhars New 


IN HOME 
IMPROVEMENT 


BY R. L. STEPLER 


Epoxy paint 

Want to change the color of 
bathroom or kitchen tiles or a 
bathtub or sink? Brush on 
Klenk's epoxy enamel paint. 
The lead-free, nontoxic paint 
adheres to any clean dry sur- 
face, says Zynolyte Products 
Co. (15700 S. Avalon Blvd., 
Compton, Calif. 90224). 


Sink plus 

It's more than a sink, boasts 
Kohler. The Epicurean fea- 
tures wooden drainboard, 
hardwood cutting board, dis- 
posal basin, plus an extra- 
large scrubbing basin. Over- 
all size of the food-prepara- 
tion center: 22 by 43 in. It 
comes in 15 colors, plus 
white. 


Work center 


Cramped for space? Perfect 
Set Up's %-by-18-by-33-in. 
work top folds into a six-by- 
19'5-by-36-in. steel case that 
has rubber casters for easy 
moving. It's $99 from Kreitz 
Industries, Inc., Box 60, Pe- 
quot Lakes, Minn. 56472. 


ne 


Insulating shutter 
InsulShutter ups the R-value 
of a single-glazed window to 
R-9.1, claims the maker. The 
folding-panel shutters have a 
%-in.-thick foil-backed poly- 
urethane core, faced with 
birch plywood (inset). Panels 
eight to 16 in. wide and up to 
80 in. high are offered by In- 
sulShutter, Box 338, Silt, 
Colo. 81652. 
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Hot-tub dome 


Hot tubs and whirlpools 
might use less energy if they 
were covered with this 14-ft.- 
dia. plastic dome. Its 10 side 
panels and four top panels 
are formed of %-in.-thick 
Uvex. Solarium, Inc. (2901 
John, Troy, Mich. 48084) 
makes the free-standing 
structure. 


Door opener 

Y ou get an extra touch of 
safety with the AC-79 Cryptar 
Il digital control, says Alli- 
ance Co. (Alliance, Ohio 
44601). That's because two 
button pressings at about 
1.5-second intervals are 
needed to close the garage 
door with Genie automatic 
garage-door openers. 


Safety mat 


You'll have a safer and a 
softer surface to stand on 
with Air O Mat on your work- 
shop floor. The nonskid, wo- 
ven mat is made of polyvinyl 
chloride (PVC), costs $4.02 a 
square foot. From All-Vac In- 
dustries, Inc., 7303 N. Linder 
Ave., Skokie, Ill. 60077. 


Digital voice 

When this phone-answering 
machine talks to you, the 
voice you hear—up to 24 sec- 
onds of it—has been stored 
in a digital memory, not on a 
prerecorded tape. The tech- 
nique makes the unit simpler, 
more compact. Maker: DFG, 
3550 Marburg, Frauenbergstr. 
35, Germany. 


\Nhats New 
IN 


ELECTRONICS 


BY WILLIAM J. HAWKINS 


Day/night light 

The Sensor Lite never needs 
to be switched on or off. A 
built-in light sensor does that 
by detecting the amount of 
ambient light in the room. 
The night light is designed 
for hallways, stairwells, or 
nurseries. It's in local Sears 
stores for $5.49. 


8-track VHF 

Plug this cartridge into your 
8-track and you've converted 
it from a tape player to a 
public-service receiver that 
scans up to four VHF high/ 
low bands for police, fire, 
and other PS transmissions. 
Bearcat, made by Electra Co., 
300 E. County Line Rd., Cum- 
berland, Ind., is $99.95. 


PET add-in 

Install the circuit board (in- 
set) into your PET computer 
and it becomes a spectrum 
analyzer. Check the frequen- 
cy response of your stereo, 
for example, from 20 Hz up | 
to 20 kHz in 31 third-octave 
bands. $595. Eventide Clock- 
works, 265 W. 54th St., New 
York, N.Y. 10019. 


Pocket computer 

It's not a scientific calculator 
with attachments—it's a por- 
table computer, complete 
with alphanumeric readout. 
HP- 41C from Hewlett Pack- 
ard accepts 400 lines of pro- 
gramming (2000, with plug-in 
memory), works with thermal 
printer and magnetic-card 
reader. Basic price: $295. 
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Super security 

Add Comp-U-Lock to your 
door and you'd better re- 
member the right combina- 
tion to get in—there are 
10,000 possibilities. The elec- 
tronic system accepts four 
levels of security, to let in 
only those you wish, when 
you wish. ESP Systems, 
28189 Kehrig Dr., Mt. Clem- 
ens, Mich. 48045; $129.95. 
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Safety harness 


New German-designed seat- 
back wraparound straps 
don't require anchoring 
points. Child's (right) has Vel- 
cro closures and childproof 
button. Adult model (left) has 
a shoulder harness and re- 
straining strap. Bandagen u. 
Fixiergurte GmbH, Am Rath- 
enaupark 3, Hamburg, 
Germany. 


What's New 
FOR YOUR CAR 


BY ED JACOBS 


Stereo cushion 

With Pioneer's Bodysonic 
cushions, you'll be able to 
fee/ your stereo music, as 
well as hear it. Transducers 
respond to low-frequency 
portions of the music, which 
you sense through bone con- 
duction. Cushions are $69.95 
each; the required two-chan- 
nel amplifier is $79.95. 


Safety-seat stroller 


Love Mobile is an improved 
stroller/transporter for Gener- 
al Motors Love Seats, which 
secure children to your саг ѕ 
safety belts. With the back- 
rest down, you can use Love 
Mobile to transport the Infant 
Love Seat, which accommo- 
dates babies up to 20 
pounds. Hook the backrest in 
the up position, and it's a 
conventional stroller for tod- 
dlers up to 40 pounds. (A 
Child Love Seat, not shown, 
will accommodate children 
from 20 to 40 pounds, and 
up to 40 inches tall.) All are 
available from General Mo- 
tors dealers, plus juvenile, 
department, and catalog 
stores. 


Portable lube rack 


Snow-plow control 


When The Lube Wagon Stereo console With a Plow Commander on 
comes to you, by appoint- Panasonic's Cockpit stereo your automatic-transmission- 
ment, just drive your car system is a modular console equipped vehicle, you can 
onto the ramps for lubrica- you mount overhead in your keep your hands free for 
tion. It takes 15 minutes, vehicle. It contains preamp, steering. Four floor-mounted, 
costs $16.95. The Lube Wag- FM-stereo tuner, Dolby cas- watertight foot switches let 
on, 9430 Mission Blvd., Riv- sette deck, and all controls, you control plow height and 
erside, Calif. 92509. plus individual dome and angle. Price: $98.50. Maker: 


spot lights. The 60-watt main 
amplifier is remotely 
mounted. Price: $999.95. 


Trio Machine & Mfg. Co., Box 
187, Willoughby, Ohio 44094. 
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ENTERTAINMENT 
SECTION 


With plug-in programs, 
anyboay can use these 


personal 
computers 


Newest home computers 
can do special work or 
use "canned" programs 


By WILLIAM J. HAWKINS 


"Have a seat," said Ted Jernigan of 
Texas Instruments. I was about to get 
a demo of the newest computer de- 
signed for the home. 

A simple gray box, resembling a 
portable typewriter, but smaller, sat 
on the corner of a desk. A single 
cable connected it to the TV set in 
front of me. Electronic music was com- 
ing from the TV speaker, and on the 
screen a color cartoon, also created 
by the computer, showed an animated 
hand pressing the space bar of a simu- 
lated typewriter console. 

“You don’t need me,” said Jernigan. 
“Just watch the screen—the computer 
will show you what to do.” 

It did. And for the next hour it 
taught me math, budgeted my pay 
check (now that would take a com- 
puter!), gave me a course in physical 


Computer basics 
A computer is extremely dumb. It must 
be told how to do everything. How 
it's told is its programming—specific 
steps the computer laboriously takes 
to reach an end goal. Fortunately, the 
simplest instructions, such as how to 
read the keys you're pressing on the 
keyboard and how to display info on 
the TV screen, have already been pro- 
grammed into these machines. You 
turn them on, they know how to work 
with you immediately. (That simple 
procedure requires hundreds of steps 
in the computer's memory.) 

Once on, the computer will wait to 
find out what you'd like to do: You 
can use preprogrammed software or 
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write your own programs by talking to - 


fitness, and challenged me to a game 
of chess. 

It was hardly the type of demo I 
was used to. Just three years ago, I 
saw one of the first "home" computers 
—a table top filled with boxes, lights, 
circuit boards, and enough intercon- 
necting wires to start my own phone 
company. And the demo I got, mul- 
tiplying five times five, was as deep as 
it went. To do more, I was told, I'd 
have to program it myself. 

The new home computers have 
changed drastically. "We don't even 
want to call it a computer," said Ken 
Boilen, chief engineer for APF and de- 
signer of the Imagination Machine. 
"That word—computer— could scare 
people off." 

Indeed, these units look more like 
video games than home computers. 
But don't let appearances fool you. 
They are real computers, capable of 
accepting a wide variety of add-on 
gear. Inside, they use state-of-the-art 
microcircuitry. But what makes them 
really useful and different from other 
models is their software—program- 


the computer in its particular language. 

The ability of these systems to un- 
derstand a language is what sets them 
apart from video games. You're not 
locked into specific “canned” pro- 
grams. A language is merely a special 
program—a translator—that interprets 
your English commands and converts 
them into computer codes (bits and 
bytes) the system can use. 

On these computers, you work ina 
language called Basic, which is sim- 
ple enough to use the moment that 
you first turn on the machine. With 
the Basic language available to you, 
the only limit to the type of program- 
ming—and the jobs the computer can 
do—is your imagination.—W.J.H. 


ming. You can still write your own 
programs if you want to. But "canned" 
software is also available; plug it in 
and the work's done for you. It's this 
instant-run feature that sets these 
machines apart from anything we've 
seen before. 

While a rash of entirely new pro- 
grams is being made available (a lot 
are still under development), many 
older—but very useful—ones have 
been revised to give you information 
in hard numbers and in graph form 
on the screen. For example, you'll 
find programs on loan amortization. 
They tell you how much the monthly 
payment will be for any capital 
amount with whatever interest rate 
you specify, and also how much of 
each payment is interest, how much 
principal repayment. Other programs 
balance your checkbook, and keep 
recipes, telephone numbers, appoint- 
ments, and other information on file. 
Still other programs help you keep 
track of your investments and find out 
what kind of return you're getting on 
your stocks and bonds. 

Branching 

The new computers not only have a 
wide variety of programming, they 
have an advanced new type of pro- 
gramming different from any in the 
home-computing field before it. 

"We call it 'branch programming, " 
said Pete Rosenthal, marketing man- 
ager for Atari personal computers, 
"as opposed to linear programming.' " 
The idea: Make the machine keep 
pace with you, not vice-versa. 

In a linear math-education pro- 
gram, for example, the computer asks 
a question and waits for a reply. If 
you get the answer right, you're con- 
gratulated, points are added to your 

Continued 
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Imagination Machine (above) from APF is in two parts: The top, 
which is actually a video game, plugs into the add-on key- 
board and tape player to become a programmable computer. 


Cassette player on Atari 800 supplies digital data for the computer 
and audible "human" instructions to guide you through a pro- 
gram. The disc drive and printer are plug-in options. 
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score, and you proceed to the next 
problem in the program. Get it wrong, 
and you may be asked to try again, 
points are deducted, and then you go 
on to the next problem. 

In a program that uses branching, 
however, the computer can work on 
different levels. It asks you a ques- 
tion, but while it awaits your reply, 
it is measuring the time it takes for 
you to respond. How long it takes 
you to answer, and how accurately 
you answer, will determine the type 
of question you get next. “The program 
doesn’t just arbitrarily go to a next 


Nc E 


RCA VIP Il has a flat typewriter keypad for conventional pro- 
gramming in BASIC and a numerical keypad for entering data 
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Video Genie has a built-in cassette recorder for saving programs 
and can accept tapes written for Radio Shack TRS-80. 


problem,” says Rosenthal. “You may 
start with simple math and go right 
into algebra. Or, if you get in over 
your head, the question level could 
drop back down.” 

A touch-typing program that Atari 
and APF will release shortly uses 
this technique in an imaginative way 
to measure your physical—rather 
than mental—dexterity. As the com- 
puter gives you sentences to type, it 
not only measures your speed and ac- 
curacy, but looks for specific keys that 
give you trouble and gears its sen- 
tences accordingly. If you make a lot 
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of mistakes on the “S” key, for exam- 
ple, get ready for: “She sells sea 
shells ” Another branching pro- 
gram teaches speed reading. The 
faster you go, the faster the words 
are presented. But if you can't keep 
up, the computer slows down to your 
reading rate. Atari has now an- 
nounced a collection of 20 subjects 
in a special educational library. 
Branching techniques will help you 
learn anything from Spanish to al- 
gebra. 

Different computer manufacturers 
have taken different approaches to 


Economica ia the area Ba social 
science which deals wit 
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It ia жое} {нее called: 


“Political Economy" 


Economics mag be ignored, until 
disturbances occu" which affect 
cur prosperity, or our jobs. 


Atari 400 is less expensive version of the 800. It works similarly, 
but is limited in its memory and number of add-ons available. 


in machine language. It's designed for the serious computerist; 
some 50 programs will be available by year's end, it's claimed. 


programming. The EACA Video 
Genie, for example, has been designed 
_ to accept programs on cassette tape 
that were originally written to run on 
the popular Radio Shack TRS-80 [PS, 
March "79]. 

The RCA VIP II leans a bit toward 
the more serious programmer. It will 
work in BASIC, of course, but it will 
also let you program in machine lan- 
guage. This language—made up of 
numbers and letters—works directly 
in the codes used by the microproc- 
essor. Programs written in machine 
language can be shorter (conserving 
memory) and will run faster (making 
an image on the TV screen move 
more realistically, for example), but 
using it is substantially more diffi- 
cult than using BASIC. 

Texas Instruments has a new gim- 
mick: computer-generated, synthe- 
sized speech. Using technology from 
the Speak-and-Spell learning game, 
the TI computer can be programmed 
to say any word in its 250-word vo- 
cabulary on command. The voice is 
electronically synthesized by a box 
- that plugs into the side of the comput- 
er. Price when available: about $150. 


Before you buy 


Computers alone can't do much; you 
need add-ons. If you want your compu- 
ter to type out material, you need a 
printer. For most jobs requiring high- 
speed data saving or retrieving, you'll 
need a disc drive. You'll need a modem 
for sending and receiving data over 
the phone (see box), and perhaps 
even a special pen for entering in- 
formation into the computer simply 
by pointing to specific spots on the 
TV screen. Not only is the hardware 
necessary, but the programming to 
give it instructions must be in the 
computer, as well. 

None of the new computers con- 
forms to any standards. Add-ons for 
one system are not wired to work with 
any other, and, in most cases, software 
is not interchangeable from machine 
to machine. So choose a system from a 
maker who offers all the software and 
hardware you could possibly use now 
or in the future—it may be your only 
source of supply. 

The remarkable change from a hob- 
byist's dream of wires, lights, and 
scattered boxes that does virtually 
nothing to a simple-to-operate "appli- 
ance" capable of almost anything 
may be just a sign of things to come. 
The ultimate function is hard to see. 
But it's clear that home computers are 
becoming easier to use at the same 
time they're learning to take on an 
even larger variety of jobs. It now 
seems likely that they'll soon be as 
common in our homes as telephones, 
radios, and TV sets. РН 


Over-the-phone computer data bank 


Telecomputing Corp. of America is 
now offering a computer information 
service called The Source. Actually a 
large computer located in Virginia that 
contains some 2000 programs, The 
Source includes a tie-in with the ОРІ 
and New York Times news and data 
banks. Type in your question and you 
get answers on everything from the 
latest news and stock-market reports 
to methods of conserving energy. 
The Source supplies information to 
you over the phone line using a 
modem—a box that converts digital 
information to audible tones for phone 
transmission and then back again at 
the other end. Although only a terminal 
(keyboard and TV-display combina- 
tion) is needed, you can use a home 
computer to send and receive data 
through the system, as well. There is 
an initial $100 hook-up fee (and you 
must buy a terminal—$500 and up— 
cr own a home computer and modem), 
and you are charged by the hour of 


computer time ($2.75 after 6 pm; $15 
during work hours). 

As | found out, it is a perfect addi- 
tion to a home computer; l've been 
using my system for conventional pro- 
gramming, then switching into the 
TCA system for special information. 
When Skylab was falling, for instance, 
| knew where it was before many of 
the local radio stations (not before 
the Australians, however). And when 
the EPA tested the Shetley “110 mpg" 
car, | had the results before an EPA 
contact called our automotive editors. 

Using the system is easy, but you've 
got to be explicit in what you ask it— 
and you've got to pay attention. One 
night, while trying to find out the air- 
line schedule for incoming planes (yes, 
that's there, too), | sat through an en- 
tire display of the latest Mexican 
League baseball scores. 

For more info, write to Telecomput- 
ing Corp. of America, 1616 Anderson 
Rd., McLean, Va. 22102.—W.J. H. 


PERSONAL-COMPUTER SPECIFICATIONS 


Price Pro- Program 
Brand Model i$) cessor RAM ROM Video device Remarks 
APF Imagination 500 6800 SK 10K  C-TV Tape/Cart Disc will be avail. 
Atari 800 1000 6502 вк вк Сту Tape/Cart Disc avail. 
Atari 400 500 6502 BK BK  C-TV Tape/Cart 
EACA Video Genie 600 7-80 16K 12K  C-Monitor Tape Accepts TRS-80 programming 
RCA VIP Il n.a. 31802 8K 12K  C-Monitor Таре BASIC/ASSEMBLY language 
Texas TI-88/4 1150 9900 16K 26K  C-Monitor Cart Tape avail.; disc will be avail. 
Instruments 


Hayward CA 94541; RCA, New Holland Ave., Lancaster PA 17604; 


exas Instr., Box 53, Lubbock TX 79408. 


Automatic aperture control in Sony's 
HVC-1000 color camera makes high-qual- 
ity recordings easy with Betamax SL-3000 
recorder. The five-pound camera has an 
optical viewfinder, zoom lens, and mike. 


Lightweight Akai VP-7300 ($1125) has new features for VHS por- 
table format such as variable speed, four-times speed, and freeze 
frame. VU-7300 tuneritimer costs $370. 


Go-anywhere portables and cameras let you capture vacation 
highlights on low-cost, erasable videotape. Panasonic 2200 VCR 
lets you record 30 minutes on a battery charge 


HOME- 
ENTERTAINMENT 
SECTION 


Portable VCR’s 


—new lightweights tape 
off the air or on the go . 


Go-anywhere machines 
have convenience features 
that make recording easy 


By JOHN FREE 


Miniaturization, the inevitable in 
consumer electronics, has already 
caught up with portable video-cas- 
sette recorders (VCR’s) introduced 
just last year [PS, Nov. '78]. Light- 
weight portables from RCA and Akai 
are some five pounds lighter and 
about 45 percent smaller than previ- 
.,0us models. New color TV cameras 
with advanced integrated circuitry 
are about half the weight of last year's 
models. 

Teamed with a battery-operated 
color camera, a portable VCR can cap- 
ture your vacation on tape, help you 
improve your tennis or golf swings, 
record action family "albums," make 
you a TV-movie director, and serve 
dozens of other at-home, business, or 
educational functions. 

Add an optional tuner/timer mod- 
ule to a portable VCR, and you can 
tape programs off the air. À second 
tuner (besides the one in your TV) 
means you can tape one show while 
watching another. The combination— 
portable VCR, color camera, and tun- 
er/timer—costs some $2300. But you'll 
save $500 or more over the cost of buy- 
ing both a portable VCR and a sepa- 
rate AC-only model for home use. Por- 
table VCR's cost about $1200, tuner/ 
timers about $350, color cameras 
range from $750 to $1400, and black- 
and-white cameras are $225 or less. 
Discounters shave these prices. 

While portables and tuner/timer 
modules offer features also available 
on home (AC-only) VCR's [PS, Feb. ]— 
freeze-frame, variable speed, pro- 


grammability—demonstrations I have 
seen of these models also emphasized 
some limitations. More on that later. 


Tape versus film 

Akai America calls its lightweight 
camera and portable VCR the Acti- 
Video system. "We strongly believe 
that the coming decade will see video 
emerge as the principal format for 
home movies," says Jerry Astor, Akai 
director of video marketing. 

"With the lightweight color camera 
and the completely portable Acti- 
Video recorder, the consumer has all 
the advantages of a Super 8 film for- 
mat without any of the disadvan- 
tages," Astor said. 


Home VCR's get new features. Video- 
cassette recorders equipped for home 
use (AC only) are evolving with incredi- 
ble speed. The latest models, equipped 
with | microprocessor-based conve- 
nience features and extra-long play, trim 
tape cost per hour and simplify record- 
ing. 

JVC, which has stuck with single- 
speed (1.31 ips) VHS recorders capable 
of two-hour recording, now offers the 

| HR-6700U. This new deck has a second 
speed (0.43 ips) that captures six hours 
of programming on a two-hour T-120 
cassette. JVC uses separate sets of re- 


cording heads for each speed to main- 
tain high picture quality. The deck's mi- 
crocomputer- controlled programmable 
timer lets you automatically record six 
different programs on different chan- 
nels while you're away for a week. A re- 
mote control can select playback at dou- 


ble speed, slow motion, or freeze 
frame. 

Sharp's new $1395 VC-6800 can also 
tape up to six hours with a two-hour 
VHS cassette. Its computerized tuner 
can be set for seven channels and pro- 
grams over seven days. A backup bat- 


tery takes over timing functions if AC 


One disadvantage with film is that 
shooting and processing two hours of 
Super 8 may cost you about $330. A 
two-hour video-cassette tape, howev- 
er, costs less than $17. And if you buy 
a costlier color TV camera with an 
electronic viewfinder (a miniature 
picture tube), you can review what 
you've just taped on the spot, erase, 
and retape the scene if necessary. 

Akai has been marketing portable 
video recorders for some time, but Ac- 
tiVideo is its first VHS-tape-format 
hardware. One survey indicates that 
nearly three-quarters of the VCR's in 
homes are VHS. The other format, 
Beta, has been available longer, but 

Continued 


power fails. Sharp's Automatic Program 


Locate Device (APLD) puts signals on 
the tape so up to 99 locations can be | 
quickly spotted by fast scanning in ei- 
ther forward or reverse. 

Several Beta-format decks, until now 
limited to three hours maximum record- 
ing with L-750's, now have a slower 
speed that permits 45 hours on these 
cassettes, and five hours on the L-830 
cassette planned for introduction. 

BetaScan is a new feature added to 
Sony's SL-5400 and SL-5600 recorders. 
It allows you to locate sections by view- 
ing pictures as the deck runs the tape 
rapidly in forward or reverse. 

Sanyo's $1495 VCR5500 is another 
Beta-format deck that now has 4 v;-hour 
recording capability. It also features 
seven-day preprogramming (five 
shows), and remote control for fast 
search in forward or reverse, variable- 
speed slow motion, and stop action. 

Panasonic and Quasar have also up- | 
dated their two/four-hour VHS machines | 
to the newer two/six-hour format. 

Although the VHS and Beta tape for- 
mats seem to be firmly established, oth- 
er systems are on the way [see "Look 
and Listen," this issue]. 
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Indoor/outdoor operation with Betamax 
portable VCR/camera and TT-3000 tuner! 
timer provides flexibility. Sony's TT-3000 
has seven-day programming and the deck 
records up to three hours on a cassette. 
SL-3000 deck weighs 19.5 Ibs. 


Tuneritimer module, RCA's TDP1000, 
makes a compact combination with new 
portable VCR (above, right). Module has 
24-hour timer, AC adapter/charger. 


RCA's two-year push of VHS decks 
that record four hours on a single tape 
(compared to Beta's initial two-hour 
limit) largely accounts for VHS’ suc- 
cess. Firms offering these two formats 
have now extended record/play time 
still further (see box). 

Akai’s ActiVideo bristles with so 
many new features that a fast-paced 
demo, like one I saw at an electronics 
show, is amazing. The VP-7300 
($1125) portable deck has double- and 
variable-speed playback. There's also 
still- and single-frame advance, or 
still advance at four times normal 
speed to quickly locate scenes. 

“Sports fans can play back the ac- 
tion at slow, normal, or fast speeds, or 
stop completely and freeze the action 
to determine the moment of truth,” 
said Chuck Phillips, Akai's general 
manager. 

The deck weighs 15 lbs., and is 11.5 
in. wide, 4.8 in. high, and 11.9 in. 
deep. One drawback is a single tape 
speed (1.32 ips), so that two hours is 
the maximum recording time. 
Longer-playing VHS cassettes that 
would boost record time may be intro- 
- duced. A battery charge provides one 
hour of portable recording. 


Portables at home 


Paired with the VU-7300 tuner/ 
timer, the deck can record off the air. 
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Motorized zoom lens (4:1) in RCA's new 
4.5-lb. color camera (CC003) has automat- 
ic iris, too. New VCR portable, VDP150, 
weighs only 14 Ibs., records one hour. 


Lightweight color cameras from JVC fea- 
ture a new *5-in. vidicon. Model GX-66U 
(left) has 6X zoom and weighs 3.3 Ibs.; 
GX-33U has 3X zoom, weighs 3.1 Ibs. 


The 7300 is also programmable, but 
unlike some tuner/timer modules that 
automatically change channels, it's 
limited to two programs on one chan- 
nel each day for one week. One unusu- 
al feature is that the battery can take 
over during brief power failures. Pro- 
grammed selections won't be lost and 
will still be recorded on time. 

Another new lightweight portable 
deck with a tuner/timer option is be- 
ing offered by RCA. Hitachi makes 
the equipment in Japan, and will mar- 
ket its own slightly altered version, 
too. RCA's VHS deck has an LP-mode 
switch to halve tape speed so you can 
record four hours on one cassette. 

The portable RCA VDP150 weighs 
only 14.3 lbs.; it's 4.5 in. high, 10% in. 
wide, and 1136 in. deep. The VDP150 
records 1: hours on a battery charge. 
RCA's matching TDP1000 tuner/tim- 
er can only be set to record a program 
24 hours ahead of time. But new ac- 
cessory components are being intro- 
duced so rapidly that, by the time you 
read this, a programmable tuner/tim- 
er module may be available. 

Most of the other portable VCR's on 
the market at this writing are some- 
what heavier and bulkier than the 
Akai and RCA models. Including the 
battery, most portables weigh 19 to 21 
lbs. and are about 12!5 in. wide, 51 in. 
high, and 12% to 14 in. deep. The ex- 


tra weight and bulk shouldn't be any 
problem if you carry a machine short 
distances, or tape from a vehicle with 
a power adapter plugged into a ciga- 
rette lighter. But lugging 21 lbs. plus 
a TV camera any great distance can 
be a strain. 

Some of these bigger models, such 
as the Panasonic PV2100, PV2200, 
and similar Quasar models, record 
only 30 minutes on a battery charge. 
Magnavox says its portable can record 
up to 80 minutes, since its TV camera 
has a separate built-in battery. 

For use at home with an optional 
tuner/timer, one advantage some of 
these bigger models have is seven- 
day-programming capability. Several 
modules are available with either me- 
chanical or varactor (all-electronic) 
tuners. J.C. Penney and Magnavox 
are two firms offering programmable 
modules that can automatically tune 
in and record different channels you 
preset up to a week ahead. The mod- 
ules are paired with two/four-hour 
VHS portable decks. 


Trim color cameras 


Shrinking more and more recorder- 
circuit functions onto tiny microcir- 
cuits not only helps miniaturize porta- 
bles, but it makes color TV more com- 
pact—almost like small Super 8 film 
cameras. JVC, for example, has two 
models (see photo) that weigh only 3.1 
and 3.3 lbs. The heart of these cam- 
eras is а ?5-in. vidicon tube that has a 
built-in color-stripe filter. By putting 
90 percent of the electronic functions 
into integrated circuits, JVC cut the 
number of components to less than 
half that in most single-tube color-TV 
cameras. 

Both of JVC's lightweights have 
through-the-lens optical viewfinders, 
as does the 3.2-lb. model Akai intro- 
duced with its new portable deck. 
You'll have to take along a portable 
TV if you want to review what you've 
taped in the field. All three models 
also have zoom lenses and automatic 
iris control. 

Video and audio output signals are 
compatible between VCR brands, but 
cable connections may not be. Cam- 
eras have a pistol-grip push-button 
control to start or stop (pause) camera 
operation; this is one of several input 
connections that can differ between 
VCR decks. 

New ultrasensitive color cameras 
will operate with only 10 foot-candles. 
You'll first have to set a camera 
switch for color temperature: indoors, 
outdoors, or low light (morning or 
evening). Then put your portable VCR 
in RECORD, press the camera-start but- 
ton, and tape as long as you like— 
without worrying about costly film 
development. 
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velop the British phone-line-based sys- 
tem in the U.S.; GTE plans to test it initial- 
ly as an information system for busi- 
nesses. 

Over-the-air, so-called teletext systems 
offer a smaller number of pages and con- 
tinually cycle a “magazine” of pages on 
unused TV lines. CBS has been testing a 
system capable of 800 pages at its Salt 
Lake City affiliate, KSL-TV. Major set mak- 
ers such as Zenith and RCA also have 
been conducting viewdata or teletext 
tests. 

Meanwhile, Sears, Roebuck and Co. has 
ordered 100,000 so-called closed-caption 
adapters and special TV receivers from 
Sanyo Electric Co. Next year, the Public 
Broadcasting Service (PBS) plans to orig- 
inate programs that have captions for the 
hard of hearing or second languages en- 
coded on unused TV scan lines. 


JVC updates VHD/AHD player 


A new version of its VHD/AHD (high-den- 
sity video and audio) disc system was un- 
veiled by JVC in the U.S. several months 
ago (above, left). JVC's disc player [Look 
& Listen," Jan.] uses a mechanical-con- 
tact stylus to play two-sided, two-hour 
video discs; hardware might be marketed 
next year. An optional adapter can be 
plugged into JVC's player, enabling it to 
play pulse-code-modulation (PCM) audio 
discs with extraordinarily high fidelity. 
(Magnavox's Magnavision optical-disc 
machine being sold in a few cities has a 
non-contact laser beam for signal readout 
and plays back only TV signals.) 

JVC's latest player differs from the 
hardware shown in Japan last year pri- 
marily in the method of loading discs. In- 
stead of loading discs on the turntable like 
a conventional record player, you now 
slide a heavy plastic sleeve holding a disc 
into the machine. The disc is automatical- 
ly loaded on the turntable when the sleeve 
is withdrawn, and removed when the disc 
jacket is reinserted. 

This prevents smudging of the smooth- 
surface, grooveless disc, which, unlike 
some mechanical systems, can provide 
features like random access and still 
frame (available on Magnavision players). 


RCA modified its similar video-disc player 
for automatic loading after home tests 
showed smudging from handling was a 
serious problem. RCA's video-only sys- 
tem, however, has been based on discs 
with grooves, making the two systems in- 
compatible. JVC, RCA, and other firms de- 
veloping mechanical-type video-disc sys- 
tems have been conducting talks, though, 
trying to establish a compatible standard. 
RCA has been buying software and gear- 
ing up for marketing its system, perhaps 
in 1980. 


Quick looks 


® The Dutch firm N.V. Philips has intro- 
duced a new VCR capable of recording 
eight hours on a single cassette, but it's 
incompatible with the popular VHS or 
Beta tape formats. West Germany's Grun- 
dig helped develop the VCR and will mar- 
ket new decks, too. The cassette has 12- 
inch tape with separate '4-inch tracks 
along its length. You flip the tape over like 
an audio cassette after four hours of re- 
cording. New circuits and technology are 
used to improve performance and record- 
Ing convenience. 

€ NEC in Japan showed a new tubeless 
color TV camera that uses a semiconduc- 
tor charge-coupled device (CCD). The 
camera has a single CCD chip, and uses 
color-stripe filters like the single-tube 
cameras now on the market. NEC's cam- 
era has 200,000 light-sensitive elements, 
is 10 times as sensitive to light as previous 
CCD's, and reportedly provides better TV 
pictures than one-tube cameras. Sales 
might start in 1980. 

9 Better sound from radios? That may 
result if a program is established by the 
National Association of Broadcasters 
(NAB) and Electronic Industries Associa- 
tion (EIA) to improve both signal and 
hardware quality. An initial NAB proposal 
to rate receivers with an A, B, or C tag was 
rejected by radio makers. AM broadcast- 
ers, anticipating an FCC decision soon 
that would set stereo-AM standards, have 
expressed concern over the fidelity avail- 
able from radios on the market. 

€ Some 2000 communities in the U.S. 
are without TV because of mountains or 
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other obstacles, and homes are too wide- 
ly scattered for cable television (CATV). 
So a White Haven, Pa., firm—Electronics, 
Missiles and Communications, Inc.—is 
making electronic translators for so-called 
CBTV (community-broadcast television). 
The translators pick up the signal from 
one station, change the frequency, ampli- 
fy the signal, and beam the programming 
over the air on a different channel. 


Tube for pocket TV's 


A television receiver the size of a paper- 
back book has been developed by Sinclair 
Radionics in England. But the flat-screen, 
black-and-white set, instead of using LCD, 
LED, or plasma technology, has a flat pic- 
ture tube about 34 inch thick. The thin CRT 
(above, right) has a three-inch screen with 
about triple the brightness of ordinary 
CRT's the same size. This bright image 
also makes the new tube suitable for pro- 
jection TV; three tubes with red, green, 
and blue phosphors would fit in an ultra- 
compact projection unit. In addition to 
horizontal and vertical deflection plates, 
the electron beam, parallel to the phos- 
phor screen, is focused by a transparent 
electrode combined with a Fresnel lens, 
which helps eliminate distortion of the im- 
age. Other flat CRT's have been devel- 
oped, but none has been used successful- 
ly in consumer products. 


Hi-fi TV audio 

TV stations now have the ability to trans- 
mit hi-fi audio to homes along with the TV 
picture. Improved audio transmission 
made available by AT&T and satellite 
technology has helped to upgrade TV 
sound. Now set makers are offering new 
models with better audio systems, too. 
some of RCA's latest 19- and 25-inch color 
sets have Dual Dimension Sound—a sepa- 
rate audio amplifier and two-way speaker 
system that creates the illusion of stereo. 
Magnavox's Super Sound receivers have 
hi-fi-performance, 12-watt amplifiers with 
loudness controls to boost low and high 
frequencies. Some of Zenith's sets have 
separate audio amplifiers so you can рия 
TV sound into your hi-fi system. 
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TECHNICS RS-M56 
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The versatile computer-on-a-chip 
can help locate various selections 
of music on a cassette tape. A new 
Marantz deck, the three-head, two- 
speed SD-9000 ($775) has Compu- 
deck Microprocessor Programming 
and Selection circuitry. This allows 
direct keyboard entry (photo) of up 
to 19 music selections into the 
memory. In the Random Access 
Memory (RAM) programming se- 
quence, selections can be played 
back as they are entered. In the Se- 
quential Access Memory (SAM) 
mode, selections are played back in 
numerical order. The keyboard also 
serves for counter, timer, and clock 
functions. A two-head model, the 
SD-8000, costs about $650. 

First to use microprocessors for 
program selection was Optonica 
(and Sharp, its parent company). 
Their Automatic Program Locate 
Device (APLD) can be programmed 
to find the start of, and automatical- 
ly play, any recorded selection— 
providing there's a three-second 
interval between selections. The 
large liquid-crystal display on the 
Optonica RT-6501 ($370) and Sharp 
RT-3388 ($350) also serves as a tim- 
er, clock, and tape counter. Optoni- 
ca's updated RT-6502 now handles 
metal tape, but costs $520. 

Akai's Instant Program Location 
System (IPLS), used in its model 
GM-X50 ($300), may be the sim- 
plest upgrading of the basic memo- 
ry-rewind system available in decks 
for years. IPLS searches a prere- 
corded tape at high speed (fast for- 
ward or reverse], locates the begin- 
ning of a preselected program, and 
plays it. 

In its $500 RS-M56 cassette deck, 
Technics has the Micro-Computer 
Music Selector. It can quickly locate 
a specific musical selection from 
among 20 and play it. 


Computerized features 
bring you pushbutton, 
pro-quality recordings 


By LEN FELDMAN 


Remember memory rewind? It came 
about a few years ago when somebody 
figured out how to hook the three-dig- 
it tape counter of a stereo-cassette 
deck with the transport-stop mecha- 
nism. Then, if you. wanted to return 
to a particular selection on the tape, 
you could set the counter to "000" at 
that point during play or record, and 
the tape would stop there automati- 
cally during fast rewind. The feature 
was found on most decks selling for 
more than $250 last year. 

But look at the incredible selection 
of technical advances available on 
this year's selection of super decks, 
and the old memory rewind seems 
crude in comparison. In fact, as I think 
of the first cassette decks I tested in 
my laboratory back in the mid-1960's, 
I'm amazed at the progress in perfor- 
mance and features. 

This year, a whole series of spectac- 
ular advances gives dramatically im- 
proved performance, far greater oper- 
ating convenience, and extraordinary 
gains in audio fidelity. Among the 
more important innovations: 

® Metal-particle tapes and the ma- 
chines to play them for awesomely re- 
alistic recordings. 

9 Two-speed decks for even higher 
fidelity. 

€ Microprocessor-equipped decks 
that locate selections on the tape, au- 
tomatically adjust tape bias and 
equalization for the tape you use, and 
operate displays and counters. 

€ New circuitsthat improve perfor- 
mance and reduce noise. 
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Even if you confine your tape use to stan- 
dard ferric oxide, there are significant dif- 
ferences in bias and equalization require- 
ments from one brand to another. While 
many of the new decks have front-panel 
vernier bias control, a new system from 
JVC is a major advance. 

JVC's B.E.S.T. tape-tuning system, fea- 
tured in its new $750 KD-A8 cassette deck, 
automatically records various test fre- 
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quencies and then fine-tunes the record- 
er's bias, equalization, and playback lev- 
els—all under control of a microprocessor. 
The 25-second process optimizes record- 
ing parameters for the tape being used. 
Optimum bias settings and record- 
equalization and sensitivity settings are 
established separately. Here is the se- 
quence followed by the deck's microcom- 
puter (see diagrams): (1) During record- 


ing of bias-current sweep, a 6.3-kHz signal 
is recorded along with a one-kHz refer- 
ence-level signal and bias current varying 
in 32 steps. (2) The deck automatically re- 
winds, plays back this recording, finds the 
optimum bias-current value through com- 
parisons with the reference signal, and 
stores it in memory. (3) A new recording 
starts for record equalization and sensitiv- 
ity. First, a one-kHz signal is stored in the 
memory. A 10-kHz signal is recorded sep- 
arately on the left and right channels with 
seven different equalizer settings. Then, 
for sensitivity adjustment, 15 different lev- 
els of a one-kHz signal are recorded. (4). 
The machine rewinds to the beginning of 
the recordings just made and plays them 
back. Through comparisons between the 
one-kHz reference and 10-kHz signals, re- 
cording equalization is set for flat frequen- 
cy response, and sensitivity is adjusted. 
Another new deck with microproces- 
sor-based tape tuning is the Eumig FL- 
1000. It will retail for about $1550. Teac's 
new $500 A-430 is a three-head deck that 
also features automatic bias. You simply 
run the deck in the record mode and press 
AUTO BIAS. The machine does the rest. 


Metal designs 


Last year’s breakthrough in cas- 
sette recording was 3M's announce- 
ment that, after over 10 years of re- 
search and experimentation, the com- 
pany would market pure-metal-parti- 
cle recording tape for cassettes [PS, 
Nov. '78]. Earlier cassette tape had 
been a metal-oxide formulation: ferric 
oxide, chromium dioxide (CrOj), or co- 
balt-treated ferric-oxide compounds. 
Pure metal-particle tape can accept 
higher recording levels, particularly 
at high frequencies, where oxide-type 
tapes tend to saturate easily and 
produce distortion during playback. 

But the new metal tape challenged 
tape-deck manufacturers. The tape, 


now also made by TDK, Fuji, and oth- 
ers, can be played back on older ma- 
chines equipped with settings for 
CrO». These machines, however, can- 
not record signals properly on metal- 
particle tape, or erase prerecorded sig- 
nals. Perhaps for this reason, most 
deck makers decided to completely re- 
design their product lines. They've 
come up with new decks that offer 
much more than just metal-tape com- 
patibility. 


Microprocessors 


Even if you use only standard ferric- 
oxide cassette tapes, there are signifi- 
cant differences in bias and equaliza- 
tion requirements from one brand to 
another. (Bias is a high-frequency sig- 


nal applied to tape along with the hi-fi 
signal. Equalization selects circuit 
values before recording and during 

playback to improve fidelity.) 
Several deck makers have built mi- 
croprocessor circuits into their ma- 
chines to record automatically vari- 
ous test frequencies, then fine-tune 
the recorder's bias, equalization, and 
playback levels to match the tape be- 
ing used (see "Automatic Tape-Bias 
Adjustment") The microcomputers 
can be programmed to fine-tune tapes 
automatically. Some manufacturers 
trim costs by not using microcomput- 
ers, but they require the user to adjust 
knobs during the fine-tuning process. 
Either way, calibration can take less 
Continued 
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Two-speed cassette recording: faster and slower 
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| Several manufacturers have joined 
B.l.C.JAvnet in making decks with two 
speeds: the conventional 1% ips, and 
double speed (3% ips) for better perfor- 
mance. B.I.C./Avnet first introduced two- 
speed models in 1978 [PS, Aug. 78]. The 
newest B.I.C./Avnet model, the T-4M 
(about $850), handles metal-particle 
tapes and has the optional 334 ips, too. 
This combination, also available from 
other firms, provides exceptional per- 
formance (see text). 
Both the Marantz SD-9000 and SD- 
| 8000 (a two-head machine) have two- 
speed and metal-tape capability. 
Fisher offers a relatively low-cost 
model, the $500 CR- 4029, that combines 


Level indicators that capture fast signals 
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Many decks now use fast-response LED's 
or fluorescent bar-graph displays instead 
of mechanical VU meters. Using electron- 
ic meters based on fluorescent tubes or 
light-emitting diodes eliminates the prob- 
lem of overshoot or other ballistics diffi- 
culties inherent in needle-type displays. 

Teac's CX-720 ($270) has a fluorescent 
bar-graph metering system that “remem- 
bers” the highest peaks encountered dur- 
Ing recording, until the display is manual- 
ly reset. In the auto-reset mode, peaks re- 
main long enough to be read and are then 
automatically reset. 

Pioneer's CT-F1250 ($695) and Tech- 
nics’ RS-M56 ($500) both use multi-seg- 
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the metal-tape feature and two speeds. 
This deck has three heads, enabling you 
to monitor your recording in progress. 
Monitoring like this isn't possible with 
the two-head Fisher CR-4028 deck 
($350), but in its high-speed mode, with 
metal tape, its measured frequency 
response was 30 Hz to 23 kHz. 
Nakamichi's new 680 cassette deck 
($1350) has two tape speeds, but the 


second speed is slower (15/16 ips) rather | 


than faster. At this speed, a C-90 cas- 
sette provides three hours of recording. 
Despite the reduced speed, the 680 hasa 
low-speed frequency response of 20 to | 
15,000 Hz (plus or minus three dB) and a 
60-dB signal-to-noise ratio (with Dolby). 


D 
—.36 33 30 2734 21: ü tà 2 9 8&6 30 3 8 B+ 
GO 


Anime peut 
e ч 
ел PET 
“ dca 
а 


PIONEER CT-F1250 


ment fluorescent displays. Pioneer's 24- 
segment Fluroscan meter provides a blue 
readout, while the similarly styled Tech- 
nics display has yellow bars (red in the 
area for positive-dB readings). Pioneer 
uses a microprocessor to operate the me- 
ter with front-panel PEAK, PEAK HOLD, AVER- 
AGE buttons. In the PEAK mode, the fluores- 
cent display registers only the peaks, with 
an extended hold time of from two to 
three seconds. The 14-segment fluores- 
cent display on the Eumig FL-1000 has 
three similar operating modes. 

The B.L.C./Avnet T-4M and Marantz 
SD-9000 and SD-8000 are models that use 
LED peak-level meters. 


than 30 seconds. You can then start 
recording, confident that parameters 
have been ideally set for the tape 
you're using. 

One of the early criticisms leveled 
against the cassette-tape format was 
the difficulty in finding a specific 
point on a given tape. Most of us are 
too lazy to record the digit readings of 
those mechanical counters and write 
them on the cassette label for a per- 
manent record of where each selection 
in a recorded tape begins. The memo- 
ry-rewind system, available in decks 
for some years now, helped a bit, but it 
can find just one point in a tape. It 
does this minor chore only while re- 
winding and only if you preset the 
counter to "000" when the selection 
begins in the first place. This problem 
of locating specific selections is a rela- 
tively simple task for a ргерго- 
grammed microcomputer, though. 

Microcomputers built into decks are 
now being used to help pinpoint spe- 
cific selections you want to hear (see 
"Locating Selections Automatically"). 
The microcomputer does this by detec- 
ting blank spaces that separate songs, 
then counting forward or backward as 
the tape moves. Each song is assigned 
its own address, which is simply the 
order in which it appears on the cas- 
sette. 

I found the keyboard of the Optoni- 
ca RT-6501, one of the earliest micro- 
processor-based decks, almost too 
complex for comfort. Its liquid-crystal 
display is used with the keyboard for 
timer, clock, and tape counter, as well 
as song selection. If the deck had been 
in my lab for more than a brief test 
period, though, I might have gotten 
the hang of all those buttons without 
constantly referring to the owner's 
manual. 


Fast tape 


One of the first two-speed decks I 
tested last year proved to be an amaz- 
ing performer. The B.I.C./Avnet mod- 
el T-2, one of the three introduced, 
achieves all of the advantages claimed 
for metal tape—better high-frequency 
response at high recording levels, and 
better dynamic range and signal-to- 
noise ratio—by using the higher of two 
available speeds (8% ips) instead of 
metal tape. At this twice-normal re- 
cording speed, the cost of the tape used 
also doubles. 

Now B.LC. and other firms (see 
“Two-Speed Cassette Recording”) are 
marketing decks that combine both 
metal-tape capability and high-speed 
tape motion. I tested the B.I.C. T-4M 
with these combined features, and 
found that its dynamic range and fre- 
quency-response capability exceeded 
that of any prerecorded program I 
wanted to transcribe. In other words, 


to really verify its performance audi- 
bly (aside from static measurements 
on my test bench), Га have to record 
live music performances. But I sus- 
pect that the exceptional capabilities 
of decks like the T-4M would also be 
useful in transcribing a few of the 
very finest direct-to-disc recordings, 
or in recording live stereo-FM pro- 
grams. 


New displays 

Although features such as metal- 
tape recording boost recording "head- 
room" and make it less likely that 
loud passages will cause tape satura- 
tion and distortion, it's good practice 
to monitor audio peaks. The fluores- 
cent bar-graph and light-emitting di- 
ode (LED) displays on new decks (see 
"Level Indicators that Capture Fast 
Signals") enable you to observe fast- 
signal peaks that would never regis- 
ter on a conventional meter. In the 
peak-hold mode, the highest peaks en- 
countered are frozen on the bar-graph 
display. My own experience with 
these new peak-hold bar-graph me- 
tering systems is that they make it 
much easier to reduce noise and dis- 
tortion on your tape recordings. 

This is especially true if you're will- 
ing to audition a disc before recording. 
In that way, there are no surprise loud 
passages, and recording levels can be 
set to handle the peaks. But even if 
you're taping from FM or a live perfor- 
mance, the peak-hold feature can help 
your recording efforts. 

In use, Гуе found that LED peak- 
record-level indicators are as fully ef- 
fective as the new fluorescent bar- 
graph displays, although I think the 
bar-graph display metering scheme is 
more visually elegant. As far as I 
have been able to determine, the fluo- 
rescent bar-graph arrangement is a 
bit more costly to build into a cassette 
deck than the multiple LED scheme. 


New circuits 


Good recording practices, such as 
anticipating audio peaks, combined 
with the higher recording levels possi- 
ble with metal tape, go a long way to- 
ward minimizing distortion and tape 
hiss. But special circuits, either built 
into a cassette deck or plugged in as 
an add-on unit, still play a key role in 
improving sound from cassettes. Two 
new circuits (see "New Noise-Reduc- 
tion Circuits for Cassettes") have been 
added to the growing list of noise sup- 
pressors. The most widely used, of 
course, is the Dolby-B circuit. Philips, 
which invented cassettes in the first 
place, also has a noise-reduction cir- 
cuit, although it has not been included 
in decks marketed in this country. 
Both the Philips system and JVC's 
ANRS (Automatic Noise-Reduction 


New noise-reduction circuits for cassettes 
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NAKAMICHI HI-COM Il 


Nakamichi has introduced the Hi-Com 
Il, а $420 outboard-signal processor that 
can be used with any tape deck. Hi-Com 
Il uses the recently introduced HighCom 
compander integrated circuits from 
Telefunken. This circuit processes sig- 
nals in two frequency bands. Both bands 
use a two-to-one compression/expan- 
sion ratio to achieve 20-dB dynamic- 
range improvement or noise reduction. 
This is twice what the Dolby noise-re- 
duction system found in most cassette 
decks provides. 

But Dolby Laboratories, Inc., has also 
developed a new circuit to improve cas- 
sette recordings at high frequencies. 
The new Dolby HX (for headroom ex- 
pansion) circuit uses a control signal al- 
ready present in Dolby-B noise-reduc- 


System) work much like Dolby. When 
JVC's system was first introduced, it 
was incompatible with Dolby, but 
more recently JVC has adjusted 
ANRS parameters for compatibility. 

JVC's so-called Super-ANRS, how- 
ever, is not directly compatible with 
Dolby. Super-ANRS increases avail- 
able recording headroom for high fre- 
quencies. It does this by lowering 
high-level, high-frequency signals 
during recording and boosting these 
signals during playback. 

Another noise-reduction system 
marketed by DBX operates different- 
ly from the Philips, Dolby, or JVC cir- 
cuits. Instead of dealing only with 
high frequencies, the DBX system 
compresses all signals above a certain 
level during recording by a factor of 
two to one. In this way, 70 or even 80 
dB of musical dynamic range can be 
contained in 35 to 40 dB ofa cassette’s 
recording range. During playback, all 
signals are expanded in the ratio of 
one to two. The DBX system enables 
you to capture the dynamic ranges of a 
live concert, but it also reduces tape 
noise by about 30 dB in the process. 

50 far, only Teac has included the 
system in high-end cassette decks. 
But DBX's model 122 compander (and 
more expensive model 124) can be 
used with cassette decks. l've used a 
model 122 for some time now to record 
source material with extreme dynam- 
ic range. While I can occasionally de- 
tect some side effects, commonly 
called "pumping" or "breathing," as 


tion systems. (Dolby B basically boosts 
low-level, high-frequency signals before 
they're recorded, and restores them to 
normal on playback, simultaneously re- 
ducing tape noise or hiss.) 

The new Dolby HX circuit automatical- 
ly and continuously varies a recorder's 
bias level and equalization. These pa- 
rameters are optimized to the changing 
level and high-frequency content of mu- 
sic. The result is a significant drop in 
tape saturation—a big problem at the 
1%-ips speed, when tape can't accept 
high levels of high-frequency music sig- 
nals in a linear fashion. The Dolby HX, 
available to Dolby licensees for use in 
future models, permits recording infor- 
mation above 10 kHz at a level more than 
10 dB higher than currently possible. 


the circuit works, these are more than 
offset by the incredible range of levels 
I can get onto a cassette tape. 

If you only intend to transcribe 
mass-produced discs or off-the-air FM 
music programs, you probably won't 
notice any benefit with a DBX com- 
panding system. Remember, neither 
the DBX nor any of the noise-reduc- 
tion circuits l've mentioned can re- 
duce noise that's already part of the 
program itself. What they can do is 
reduce any additional noise that 
might be introduced during the re- 
cording process. 

With the introduction of metal tape, 
some potential buyers held off pur- 
chasing a good cassette deck for fear of 
obsolescence. After trying out a few of 
the new cassette decks at electronic 
shows, and evaluating some of them 
in my lab, it's clear that the tape peo- 
ple and deck companies have man- 
aged to work together this time. 
There's metal tape on the market if 
you want to try it. And there are ma- 
chines with lots of built-in "brainy" 
features that can use it. Hs) 


MANUFACTURERS’ ADDRESSES 


Akai America, Ltd., Box 6010, 2139 E. Dal Amo Blvd., 
Compton СА 90224; B.I.C.JAvnet Corp., S. Service Rd., 
Westbury NY 11590; Eumig USA, Inc., Lake Success 
Business Park, 225 Community Dr., Great Neck NY 
11020; Fisher Corp., 21314 Lassen St., Chatsworth CA 
91311; JVC America Co., Div. of U.S. JVC Corp., 58-75 
Queens Midtown Expressway, Maspeth NY 11378; Ma- 
rantz Co., inc., 20525 Nordhoff St, Chatsworth CA 
31311; Nakamichi USA Corp., 1101 Colorado Ave., San- 
ta Monica CA 90401; Optonica, 10 Keystone PI., Param- 
us NJ 07652; Teac Corp. of America, 7733 Telegraph 
Rd., Montebello CA 90640; Technics, One Panasonic 
Way, Secaucus NJ 07094; U.S. Pioneer Electronics 
Corp., 75 Oxford Dr., Moonachie NJ 07074. 
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vy Stereo 
headphones 


—new shapes, new designs, 
new materials 


Linear drive, open-air pads, 
cobalt magnets... learn 
what's new before you buy 


By JOHN FREE 
PHOTOS BY JOHN KEATING 


There's a wide variety of stereo head- 
phones in stores. Some models are 
tiny and feather-light; others have 
large, heavy, bulbous enclosures. A 
few of the 20-odd pair I’ve been testing 
are so extraordinarily sensitive— with 
frequency response beyond that of hu- 
man hearing—that they'll reveal the 
faintest hiss, tick, or hum. Some head- 
phone models can seal you into a 
noiseproof world of private listening; 
others let you clearly hear sound in 
the room. 

Such variety 1s relatively new. Ten 
years ago I tried a batch of units then 
available. All had very similar enclo- 
sures and sounded almost alike. But 
in recent years, new technology has 
dramatically altered the design, ap- 
pearance, and sound from head- 
phones. Rare-earth magnets сап 
shrink the size of drivers (sound-pro- 
ducing elements), while at the same 
time making them highly efficient. 
Thin, plastic sound membranes can 
carry the printed pattern of a coil, or 
contain organic chemicals that enable 
them to convert audio signals directly 
into sound. New enclosures can mini- 
mize the "orchestra-in-the-head" ef- 
fect that annoys some listeners. 

Selecting the right pair of head- 
phones for your listening needs calls 
for a little background in headphone 
classifications. Hi-fi headphones can 
be described both by the enclosures 
that surround or rest on your ears, 
and by the driver elements that 
produce sound. Enclosures can be 
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sealed, semi-sealed, or open-air; driv- 
ers are usually either moving-coil 
(magnetic) or electrostatic. 


Enclosure design 


Sealed enclosures have tight-fitting 
ear cushions, a so-called circumaural 
design, that should surround your 
ears and rest on your head. This cre- 
ates a sealed air cavity around your 
ears that usually improves the bass- 
frequency response of headphones. 
The seal also blocks out most ambient 
sound, and makes the music you hear 
inaudible to others in the room. 

But sealed enclosures also lead to 
the orchestra-in-the-head illusion— 
an eerie sensation that music is origi- 
nating somewhere between your ears. 
If you're accustomed to the spread and 
depth of stereo sound from loudspeak- 
ers, you may find that this in-head 
sound is taxing over long periods. 

Semi-sealed headphone designs of- 


Electrostatic headphones have adapters 
that connect to your amp terminals and 
boost voltages to drivers. Koss ESP/10 
(left) has jacks for two pairs of phones; 
right, Audio Technica's compact ATH-7. 


ten have foam ear cushions covered 
with a soft plastic. The cushions may 
simply rest on your ear (supra-aural 
design) rather than surround it. The 
enclosure may have slots and vents. 
Sound produced by these headphones 
"leaks" out and is audible nearby. 
You'll find you can hear more ambient 
room sounds, too. And the orchestra- 
in-the-head effect isn't quite as se- 
vere. 

Generally, open-air headphones do 
not enclose the ears at all. Often, a 
thin foam cushion that conducts 
sound separates the drivers from your 
ear. This approach "leaks" still more 
sound into the room, and you can easi- 
ly hear ambient sounds. Open-air 

Continued 
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Headphone enclosures influence how much ambient sound уои out some sound. Pioneer's sealed SE-305 (middle) blocks most 
can hear. Semi-sealed design of Technics’ EAH 830 (left) seals sound. Open-air Sennheiser 420 (right) blocks little sound. 
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Headphone controls for bass, treble, and volume can be conve- Electrostatic "earspeaker," Stax SR-Sigma s, greatly reduces or- 
nient at times. Left to right: Mura SP-205, Sony DR-S5, Realistic chestra-in-the-head effect by beaming sound past, instead 
Nova Pro. "Depth" switch on SP-205 seemed ineffective. of cupping, the ears. Units double as speakers with stand. 
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Driver elements and enclosures vary 
greatly in size. AKG’s K-240 (left) has one 
sound element and six additional dia- 
phragms. Panasonic's EAH-500 rests on, 
rather than enclosing, your ears. 


headphones, therefore, may not be 
suitable for you if your listening room 
is fairly noisy. 

West Germany’s Sennheiser pio- 
neered this nonenclosed technique 
with its HD-414 headphones, dubbing 
it the “Open-Aire” principle. One ad- 
vantage to the open-air design is that 
headphones can be made exceptional- 
ly light. They can be worn for long pe- 
riods without any discomfort. I found 
that Sennheiser’s new HD-420 phones 
were best at minimizing the music-in- 
the-head effect. 


Headphone drivers 


Most stereo headphones use the 
moving-coil principle to push air 
against your eardrums. A thin cone of 
paper or plastic has a coil attached to 
it. The coil is suspended in the field of 
a permanent magnet. When current 
from your hi-fi amplifier induces a 
magnetic field in the coil, it interacts 
with the stronger field and moves the 
miniature cone inward and outward. 

Drivers are becoming much more 
compact, too. “A new rare-earth mate- 
rial, samarium-cobalt, now allows us 
to construct magnets of higher 
strength and lighter weight than ever 
before," says Horst Ankermann, pres- 
ident of Sennheiser Electronic Corp. 
Both Sennheiser and Pickering use 
these magnets in their newest head- 
phones. 

Technics, for its EAH-810, 820, and 
830 models, uses so-called linear 
drive: A flat, aluminum coil pattern is 
photo-etched on a thin polyester film. 
When the film or diaphragm is posi- 
tioned between flat magnets, an au- 
dio signal causes the coil and film to 
radiate sound uniformly through 
holes in the magnets. Using test 
records, I found that the 830 had ex- 
cellent overall frequency response. 
The 810 had slightly attenuated high- 
end response. 

One problem with coil/cone combi- 
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BUYER'S GUIDE TO STEREO HEADPHONES | 
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Notes: Specifications shown were provided by manufacturers. n.a. = not available. Frequency-response 
specifications provided in literature usually omit a tolerance (in decibels). АКОП tasting procedures differ, 


headphones with a specified tolerance аге: (A) 20 to 22,000 Hz + 2dB. (B) 25 to 20, 


nations is their inertia. When a musi- 
cal note forces the coil/cone forward, 
its mass carries it farther than neces- 
sary. Electrostatic headphones mini- 
mize this problem with an extremely 
light diaphragm that has little iner- 
tial potential. This element is sand- 
wiched between two thin, perforated 
metal plates and a charge of static 
electricity is placed on it. When an au- 
dio signal, boosted in amplitude by the 
headphone adapter, is fed to the 
plates, the diaphragm is uniformly at- 
tracted to the plates, producing 
smooth, low-distortion sound. 

Some electrostatics have an adapter 
that requires an AC outlet to provide 
higher voltages for headphones. But 
some newer models from Stax and Au- 
dio Technica have electret dia- 
phragms in each earpiece. Electrets, 
also found in condenser microphones, 
are thin, plastic elements with an 
electrostatic charge permanently "fro- 
zen" into their structure. Electrets 
can simplify headphone design and 
trim costs by reducing components. 

A few years ago, Pioneer introduced 
another radically different type of 
headphone transducer: A special plas- 
tic film with piezoelectric properties— 
it moves when voltage is applied. Pio- 
neer says it no longer uses this organ- 
ic polymer for headphones, but models 
with this ultra-simple driver may still 
be in stores. 


Hz * 2dB. 


Headphones keep you within cord 
length of your hi-fi system. But Senn- 
heiser and Beyer market wireless ste- 
reo headphones that free you from 
cords. Just connect a small box to your 
hi-fi amplifier. Circuits in the box su- 
perimpose the stereo signal on an in- 
frared light beam that's diffused 
throughout the room. Sensors on the 
battery-powered headphones pick up 
this invisible light, and microcircuits 
decode the signal into sound. I tried 
one of the early Sennheiser models 
[PS, March ’76], and concluded the 
slight increase in background noise 
was worth the added mobility. 


Bargains and lemons 


To aid your selection when shop- 
ping, why not take along an audio test 
record with bands of test tones? It can 
simplify picking a pair that repro- 
duces extremely low and high fre- 
quencies accurately. I found that all 
of the costlier electrostatic phones 
played these extreme frequencies. But 
equally important, they reproduced 
the wider range of frequencies be- 
tween these extremes without boost- 
ing or attenuating them. In other 
words, they had flat frequency re- 
sponse. 

A recording of a vocalist, preferably 
with some faint or even "blurred" 
passages, can also be valuable. I was 
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FOr 


good taste, add an 


undersink 


water filter 


Easy-to-add filters 
remove dirt and sediment 
for clear, odorless water 


By EVAN POWELL 


There’s nothing like a cold glass of 
water right from the tap—nothing 
like it at all, in fact, if the water’s mur- 
ky, the smell is awful, and the taste is 
worse than week-old coffee. 

Your home water supply could sud- 
denly take a turn for the worse—if it 
hasn’t already—for a couple of rea- 
sons. To start with, many localities 
have stepped up water purification 
due to the “bad water” scare of the 
‘70’s. They're increasing the amount 
of chlorine to make the water safer to 
drink. Couple that with the fact that 
some water already contains high lev- 
els of minerals from the earth, and 
you've got a good reason to install a 
filter in your home. 


Filters chosen for PS test installation include (1. to r.): Everpure 
Carborundum Fulflo Compact WT-6 
—plus the AMF Aqua-Pure AP110 for use on incoming line. 


QC4-SC; Amatek PS-C1; 


No, it won't make the water any saf- 
er—that's the job of the chlorine. But 
it will remove dirt, sediment, and 
odor. Result: À properly maintained 
home water filter can restore clear, 
odor-free, fresh-tasting water to your 
kitchen faucet. Installing one yourself 
1s easy. 


Installation 


There are two types of filters—sedi- 
ment and undersink types—with en- 
tirely different purposes. 

Sediment filters are mounted in the 
incoming water-supply line. They re- 
move relatively large particles of rust 
and sediment that can cause cloudi- 
ness, perhaps clog filter screens, and 
aren't pleasant to find in the bottom of 
your glass. 

Most of these filters are equipped 
with 94-inch pipe fittings and install 
near a joint or fitting, using nipples 
and couplings to avoid rethreading 
the galvanized pipe. Although it re- 


moves dirt coming into your home 
supply line, a sediment filter won't do 
anything for rust or mineral deposits 
that may be flaking off the inside of 
the pipe beyond the filter. Those must 
be trapped farther downline—at the 
sink. 

The second type, the taste-and-odor 
filter (which also removes sediment), 
installs beneath the sink, between the 
undersink shut-off valve and cold- 
water faucet. This type usually con- 
sists of a filtering medium to trap 
large particles and activated carbon 
for taste and odor removal. The model 
you install will depend largely on the 
type of water line used beneath your 
kitchen sink (see drawings). Often it's 
easiest to run a new line from shutoff 
valve to filter to faucet. Some filters 
come with an adapter kit with fittings 
that can be used on either copper or 
plastic tubing. 

If you're using a "second faucet" in- 

Continued 


Author's mobile test installation uses Everpure's separate fau- 
cet kit in an RV. This prolongs life of the filter, since utility water 
bypasses it to flow from the original faucet at right. 
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First step in installation is to find appro- 
priate spot under the cabinet: It must be 


20°22” 
FROM 
FINISHED 
FLOOR 


INCOMING 
COLD-WATER LINE 


Taste and odor filters can be used with an 
existing faucet (right) or with an addition- 
al one (above). Minimum clearance (20-22 
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high enough to allow the filter case to be 
dropped down for replacement. 


FINISHED 
FLOOR 


INCOMING 


inches here) depends on filter. Sediment 
and rust filters mount in incoming water 
supply and serve your entire house. 


New home distiller boils 

and purifies for less 

Water filters will remove dirt and sedi- 
ment from a water line, but bacteria 
and dissolved impurities slip through. 
To stop many of them from reaching 
your water glass (you can never re- 
move all impurities), a distiller is 
needed. These boil off the water, leav- 
ing impurities behind, then condense 
the steam back into water. One new 
device that has a one-gallon capacity 
does it in four hours and may be avail- 
able by the end of the year. Developed 
by Arthur D. Little, Inc., and manufac- 
tured by Shetland Corp. it will 
produce safe water at 10 to 15 cents 
per gallon. Consultants point out that 
the resultant water, when chilled, 
doesn't have the flat taste many peo- 
ple associate with distilled water. 


stallation, as shown, a saddle valve 
(furnished) or a T-fitting is connected 
to the cold-water riser. A line from 
this fitting is routed to the filter, then 


to the special faucet. These installa- 


tions are typical, but be sure that you 
follow the manufacturer's instruc- 
tions exactly. 

When cutting copper tubing with a 
cutter, increase cutter-wheel pressure 
only slightly at each revolution—most 
experts recommend a minimum of 15 
turns to cut through the wall of a typi- 
cal %-inch copper tube. Such care re- 
duces the possibility of distortion and 
of decreasing the inside diameter. 

If you drill into a copper line, use a 
hand drill or cordless drill for maxi- 
mum safety. (Be sure the water supply 


is off!) Apply pressure to the drill : 


slowly, then remove all burrs. Check 
for leaks after the water is turned 
back on, and allow water to run a few 
minutes before using it. 


Maintenance is a must 


For best results and safety, observe 
these and the manufacturer's recom- 
mendations: 

9 Let the water run for a few sec- 
onds before filling a glass, to be sure 
that fresh water passes through the 
filter. | 

® Change the filter immediately if 
normal water flow is diminished, if 
sediment appears, or if taste returns. I 
recommend changing the filter at 
least every six months when the filter 
serves the cold-water faucet and at 
least once a year if it serves a second 
faucet. : 

e Attach a label to the inside of a 
cabinet door where you can record the 
date of filter changes. 

® Use the largest filter that will fit 
your installation area. 

® Be sure to allow plenty of clear- 
ance for filter removal and to shut 
water off. 


Taste improvers, not purifiers 


Several years ago, when various re- 
ports and news items suggested that 
our water supply was not all it should 
be, the sales of home water filters and 
various other devices billed as "purifi- 
ers" mushroomed. The boom was 
short-lived, however, when their "pu- 
rity" value was questioned. Some ex- 
perts even felt that they did more 
harm than good [see "The Truth 
About Clean-Water Devices," PS, 
May "75]. They claim that the acti- 
vated carbon in filters can be a breed- 
ing ground for bacteria. The filter 
makers, on the other hand, counter 
that the bacteria that thrive in such 
situations aren't harmful. Whatever 
the truth, the objection can be over- 
come by performing proper mainte- 
nance and following instructions 


OUTLET 


INLET 


Installation: Position filter head in bracket to allow access to 
inlet/outlet pipes, valve handle, and cartridge ring. 


when using a filter. (That's why 
changing the filter regularly is so im- 
portant.) 

None of the filters I installed this 
year made any claims at purification, 
even though several were larger and 
otherwise improved over their 1975 
counterparts. True, Everpure does of- 
fer a "water-purification system" for 
RV's that uses a filter as part of the 
technique, and some trade names, like 
Everpure and Aqua-Pure, are sugges- 
tive. But the emphasis today is on im- 
proving taste and odor by removing 
dirt, rust, and sediment—and that 
alone made them worthwhile to me. 

As part of our PS installation eval- 
uation, I added an Everpure QC4-SC 
filter to my camper, giving me a trans- 
portable laboratory of sorts from 
which I could subjectively evaluate 


‘sw BRACKET 


Wrap Teflon tape around threads to insure against leaks. Attach 
fittings, install the undersink filter, and open water valve. 
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the filter's performance under a vari- 
ety of conditions involving both high- 
ly chlorinated municipal water and 
coastal-area water with a high sulfur 
content. The difference between the 
filtered and unfiltered water was 
amazing. The filter also absorbed the 
"plastic" taste that sometimes 
plagues water stored in RV tanks. 
Everpure’s Water Purification Sys- 
tem for RV’s uses the manual su- 
perchlorination method (household 
bleach or chlorine tablets added to the 
water holding tank) suggested by the 
EPA to provide disinfection, then re- 
moves the taste and odor of the chlo- 
rine. It's claimed that Everpure's fil- 
ter 18 capable of removing fine parti- 
cles of dirt and dust, plus the amoeba 
that causes dysentery—not a bad ad- 
dition to your RV when traveling in 


Center-punch pipe, drill water hole with a cordless drill for safe- 
ty. A saddle valve (inset) comes with the filter kit. 


Filter on the existing line is "spliced" between the supply and 
faucet. All water—including utility—runs through it. 


a eu s SEE 


areas where the water supply is ques- 
tionable. 

Although Га recommend a water 
filter to any RV or camper traveler, I 
wouldn't suggest that every home- 
owner go out and buy one. They cost 
money, take time to install, and re- 
quire maintenance—not the sort of 
things you should do if it's not neces- 
sary. À simple test: Taste your water. 
If it's dirty, smelly, or tastes funny, 
then add a filter. If not, drink up— 
and think about all of the time you've 
saved. "B 


WHO MAKES UNDERSINK FILTERS 


Amatek, Plymouth Products Div., 502 Indiana Ave., She- 
boygan WI 53081; Aqua-Pure (АМЕ/Сипо), 400 Re- 
search Pkwy., Meriden CT 06450; Everpure, Inc., 660 N. 
Blackmont Dr., Westmont IL 60559 (Canada—2213 N. 
Sheridan Way, Sheridan Park, Mississauga, Ont. L5K 
1A5); Filterite Consumer Products, 2033 Greenspring 
Dr., Timonium MD 21093; Fulflo Carborundum Co., Fil- 
ters Div., State Route 32W, Lebanon IN 46052. 
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BS leisure-home plan 


All-metal 


solar wedge 


You buy a kit of wall and roof panels, 
plus your choice of solar systems 


By AL LEES 


This house is a "command perfor- 
mance"—and is unique in this series 
because it's assembled from prefab 
metal components. There's no lumber 
for structural framing, no plywood for 
sheathing. Exterior walls are factory- 
finished panels with insulating foam 
sandwiched between metal faces. 

We commissioned the design be- 
cause of heavy reader response to my 
report [PS, Apr. 78] on the All-Metal 
House designed and built by Marc 


CHIMNEY — — — — — 


MASTER BEDROOM —— —.. 


SUN DECK ——— = 
BEDROOM 


LIVING ROOM — | 


Harrison and his students at Rhode 
Island School of Design, under the 
sponsorship of the International Lead 
Zinc Research Organization (ILZRO). 

"Give us a high-tech, high-style, 
compact leisure home using similar 
assembly techniques," we told Pro- 
fessor Harrison, "and let's work in 
both active and passive solar applica- 
tions." When Harrison delivered the 
striking design you see here, we got 
back to ILZRO, challenging it to 
find us an industrial source for the 


[Continued on Page 147] 


SOLAR PANELS‏ ر 


CLERESTORY 


KITCHEN 


DINING AREA 


ROCK STORAGE 


| Franchised 
| tricky for DIY"). Optional domestic hot- 


You can buy plans or kits 


Plans for Solar Wedges are $40 per set, | 
$60 for three, from ILZRO, 292 Madison 


| Ave., New York, N.Y. 10017. 


Kit 1 includes all metal-sandwich pan- 
els (based on metric dimensions): 
34.13 in. wide for walls, 31.52 in. wide 

for roof: $16,454. | 


| Kit 2 includes all panels plus framing | 


to support floors on both stories; in- 
cludes window frames (glass must be 
purchased locally): $22,720. 


Total cost of erected house (including 
foundation, wiring, plumbing, bath- 
room, kitchen cabinets): $38,000 (ap- 
prox., depending on location). Order 
construction kits from Watonga Steel 
Co., Box 101, Watonga, Okla. 73772. 


Solar gear is separate purchase 


House is designed to take either air or | 
liquid system (concrete well under 
floor can store heat in either rocks or— 
with a steel tank—liquid). Revere Cop- 
per's system collects heat in liquid, 


| converts to hot air through heat-ex- 


change coil; costs $8000 to $9000 de- 
pending on local climate (which deter- 


| mines collector area needed). System 


includes domestic hot-water tank, hu- 
midity control, collectors, and storage 
tank. Can be installed by homeowner, 
following manufacturer's manual. 
Supplier: Sun Solar Heating, Inc., 


| North Kingston, R.I. 02852. 


Alternate system is all air, from Sola- 
ron Corp., 720 S. Colorado Blvd., Den- 
ver, Colo. 80222. Installed cost: $6300 
for the ILZRO Wedge, including air | 
handlers, ducts, automatic samplers, 
rock storage, foundation, wiring— 
based on 168.5 sq. ft. of collectors. 
installation only ("too 


water kit: $1295; Sunworks, Somer- 
ville, N.J. 08876; includes two 3-by-7- 
ft. collectors, 80-gal. tank, controls. 


NOVEMBER 1979 | 117 


Steel modules 


lef you create a 


cusiom 


workbench 


They were such a hit with 
assembly-line workers, 
the maker now offers the 
components to PS readers 


By AL LEES 


The system was designed for modular 
work stations along assembly lines: 
It's a sturdy upright frame into which 
a dozen different components can be 
bolted in many arrangements and at 
various heights—to match the needs 
of particular production jobs and indi- 
vidual workers. 

This MPC System (for modular pro- 
duction) got high scores from test in- 
stallations: Workers liked the person- 
alization (right down to the lockers 
where they could stash watches and 
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Typical assembly-line work station en- 
courages neat, safe housekeeping. Com- 
ponents can be rearranged to suit work. 


118 | POPULAR SCIENCE 


wallets while they worked) Plant 
managers liked the quick adaptabili- 
ty to new tasks when a production 
routine changed. 

But there was an unexpected bonus 
response, each time the system was 
shown to a new prospect. "Hey, that's 
shrewd design," the foreman or plant 
manager would say. "I could use a 
bench like that at home, for working 
on my car (or boat, or electronic 
projects, or home maintenance)." 

So the manufacturer—Republic 
Steel’s Industrial Products Div.— 
came to PS for an evaluation. They 
were in the process of setting up their 
distribution network for sales to in- 
dustry. Should they offer the system 
to private consumers as well? We said: 
Try it on our readers. With all their 
varied activities, if your system 
doesn't intrigue them, forget it. 


The upright assemblies are 12-ga. 
steel, with welded feet to form a 
strong base. Up to 1800 lbs. can be 
cantilevered from this assembly. You 
use either one assembly (a pair of foot- 
ed posts) or add on single extensions 
for a work center of any length. The 
posts are punched on three-in. cen- 
ters, so work surfaces, shelves, bins, 
and small-parts trays can be mounted 
at any height to create a bench for ei- 
ther standing or sitting. 

The nut/bolt tray can be mounted at 
the front of the work surface, or direct- 
ly to the posts. The locker is a pair of 
15-in. cubes—ideal for securing items 
from curious kids. The two shelves are 
designed to store parts and cartons 
and have a load capacity of 300 lbs. 
each. The entire work center can be 
disassembled in minutes, for moving 
to a new location. "E 


How to order components for the bench you want 


Republic Steel has created a design kit es- 
pecially for PS readers. It includes scaled 
cardboard cutouts of all uprights and 
components so you can arrange them in 
various combinations until you come up 
with the work center that's ideal for your 
special needs. Then you can order only 
those components that will bring your de- 
sign to functional life. Price per unit is 
shown in the next column. You can get a 
kit by sending $1 to Communications 
Dept., Republic Steel Corp., Industrial 
Products Div., 1038 Belden Ave. NE, Can- 
ton, Ohio 44705. That's also where orders 
for the components should go. These will 
then be forwarded to the industrial distrib- 
utor nearest you. 

Except for the Peg-Board tool panel and 
wood-composition work surface, all parts 
are steel, prefinished in the colors shown. 
Applications are virtually unlimited, and 
Hepublic would be glad to hear of any un- 
usual combinations or uses you devise for 
the system. 


3'-wide single upright assembly $114.64 


3'-wide add-on upright........ $64.64 


Metal work surface, single unit. . $76.86 
Metal work surface, add-on unit . $53.75 


Composition surface, 


single uniti: E os vs x px US $105.96 
Composition surface, 

add-on unit. acs os va goose an $82.85 
12"-deep adjustable shelf...... $40.58 
18"-deep adjustable shelf...... $47.88 
Hanging tray w/3 dividers ..... $83.24 


Shop-manual shelf w/3 dividers . $61.81 
Nut/bolt tray w/6 dividers. ..... $57.45 
Rack (pass-through) w/3 dividers $55.17 
Hanging-bin assembly (3 bins) . $133.90 


Cascade unit w/24 dividers. . .. $145.77 
6"-deep drawer (dividers avail.). $204.97 
Peg-Board panel ............ $12.00 
Double locker .............. $68.00 


Components of system are (clockwise 
from top left): three-ft.-wide upright 
(shown with work surface installed); Peg- 
Board panel; double locker; six-in.-deep 
drawer; cascade bin with dividers; shop- 


manual shelf; nut/bolt tray; adjustable 
shelf; pass-through sloping rack; hanging 
tray with dividers; and, between feet of 
upright, three hanging bins. Assembly is 
so fast that rearranging is easily done. 


Basic home shop 


Corner of basement or garage is 
space enough for home repair 
center. Hazardous or valuable 
items store in locker cabinets at 
top; drawer under bench will 
store portable power tools. 


Electronic hobby bench 


For electrical work, non-con- 
ductive composition work sur- 
face is a must. It's lowered here 
for comfortable height while 
seated. Small-parts tray mounts 
across front edge in this case. 
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ЗА NéWflooring from Z-Brick comes in four choices. Large photo 


| 7779" shows guary-tie-like Marquis Il. Slate Rustic Paver (inset) also ` 


For the do-it-yourselfer: 
a new kind of 


By V. ELAINE SMAY 


Would you like a “quarry tile” floor in 
your basement family room? Or how 
about a “slate” patio? A new flooring 
material from Z-Brick—who previous- 
ly offered masonry substitutes only as 
wall coverings—takes these and other 
forms. The flooring is an all-mineral, 


Prepare adhesive by mixing epoxy com- 
ponents together; add grout according to 
package directions. Mix until smooth. 


Mix grout with water, as directed, to 
make joint filler. (Z-Brick's Rustic Pavers 
can be butted together, eliminating grout 
line and simplifying installation.) 


cement-based product; but that's all 
the company will say about its make- 
up. It does say, however, that the stuff 
is fireproof, stain resistant, and per- 
manent, indoors or out. 

Z-Brick's special appeal vis-à-vis 
other permanent flooring is that it is 
marketed for the do-it-yourselfer. 
Tiles ($12 to $15 for four square feet), 


notched trowel. Freshly mixed adhesive 
remains workable for about an hour. 


Use squeeze bag in kit to fill spaces with 
grout. Let grout ooze up slightly onto tile 
surface. Grout about 35 to 40 sq. ft., then 
strike and clean joint lines. 


permanent 
oor 


grout ($5 for 20 square feet), adhesive 
($7 for 20 square feet), and an instal- 
lation kit are sold together in home 
centers for easy, one-stop shopping. 
Installation directions, summarized 
in the photos below, are on package 
labels. For more information, write to 
Z-Brick Floor Products, Woodinville, 
Wash. 98072. 25] 


Firmly embed tiles in adhesive. To cut and 
shape them to fit, etch surface with scribe; 
then break over a straightedge. 


Strike grout lines (i.e., level them and re- 
move excess grout) with a striking tool, 
your finger, or a spoon. Clean tiles with 
damp sponge; repeat if necessary. 
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DAY 


on Car care 
Day's book How to Service 
and Repair Your Own Car 
` has been published in an 
updated edition at $14.95 
by Popular Science Books. 


Checking and repairing 


your car s 


automatic 


choke 


By RICHARD DAY 


Will you be able to start your car ev- 
ery time this winter? You can if the 
automatic choke is working right, 
along with your engine's other vital 
systems. Proper choke operation gets 
the engine firing with the right air/ 
fuel mixture for the temperature, lets 
it warm up without being too rich or 
too lean, and stops choking when the 
engine is warmed up. 

An engine's air/fuel mixture has to 
be richer for good cold starting and 
running. This is largely because fuel 
vapor tends to condense on cold intake 
passages, leaning out the combustible 
mixture that actually reaches the cyl- 
inders. Choking a cold engine 
produces an air/fuel mixture rich 
enough to overpower the lean-out ten- 
dency. 

If your car has an automatic choke, 
and you're having problems, the first 
thing to do is consult your car-owner's 
manual. Refresh yourself on the cor- 
rect starting procedure. Doing it 
wrong can fail to actuate the automat- 
ic choke, or actuate it too late. It's also 
a good idea to have a helper make a 
cold start while you watch choke-but- 
terfly action under the hood. Have the 
air-cleaner top off so you can see the 
choke. Don't peer down intothe carbu- 
retor throat, though, while the engine 
is started or running. A sudden back- 
fire could singe you badly. Keep your 
face safely back out of the way. 

On most cars, when the throttle is 
pushed down before starting, the 
choke should snap into its fully closed 
position. Then, right after starting 
(delayed six to 18 seconds on some 
Fords), it should crack open slightly. 
As the engine runs and warms, the 
throttle should be jogged now and 
then to allow free choke movement. 
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To check the choke, try to move the but- 


terfly by hand with the top of the air clean- - 


er off (and the throttle partially open). The 
choke should move all the way from 


The choke should gradually open. 
When the engine is hot, the choke 
should be fully open with its butterfly 
vertical. 

A choke that does all this, though, 
may still be out of adjustment. 


How it works 


Besides the choke plate, an auto- 
matic choke incorporates a thermo- 
static coil, a heating system, and 
choke-break and dechoke mecha- 
nisms. The thermostatic coil is simply 
a spirally wound bimetallic strip. It 
coils up when cold and uncoils when 
warmed. Coiling and uncoiling move 
the choke butterfly closed and open. 
The thermo-coil mounts either on the 
side of the carburetor or in a 


closed to open without binding. Also be 
sure the air-cleaner element is not dirty. A 
clogged element has a choking effect on 
the engine, even with choke fully open. 


depression (called a well) in the ex- 
haust manifold on in-line fours and 
sixes, or the intake-manifold exhaust- 
crossover passage on V8’s and V6’s. 
The former is known as an integral 
choke; the latter is a remote, divorced, 
or well-type choke. A remote choke is 
linked to its choke butterfly shaft by a 
rod and arms. When the rod is moved 
up, the choke closes. Moved down, it 
opens. If the thermo-coil is broken, 
bent, dirty, or corroded, it cannot work 
right and should be replaced. 

Coil tension, which may be adjust- 
able—especially on integral chokes— 
significantly affects the air/fuel ratio 
during engine start-up and warm- 
up. 
The choke’s heating system warms 


Richer mixture is provided 
when choke is on—resulting in 
improved cold-starting and run- 
ning. By restricting incoming air 
to carburetor, partially closed 
choke butterfly allows higher at- 
mospheric-air pressure to force 
extra fuel from the float bowl 
through carb's internal pas- 
sages, mixing it with outside air 
from various sources for better 
vaporization. Throttle here is 
shown wide open. 


FUEL mm 


the thermo-coil enough to open the 
butterfly fully when the engine needs 
no more choking. The most effective 
choke heaters are electric. These 
mount an electric heating element 
next to the thermo-coil. Drawing pow- 
er from the battery or a separate low- 
volts terminal on the car's alternator, 
they bring off choking action quickly, 
once a temperature of about 60 de- 
grees F is reached. This getsthe choke 
open before any overrichness in the 
air/fuel mixture can develop. For this 
reason, electric-assist chokes often ap- 
pear on newer emission-controlled en- 
gines. If the electrical circuits fail, 
though, the choke will make the en- 
gine run too rich during warm-up. 
Another choke-heating system uses 
exhaust-heated air for warm-up. Air 
is drawn in through a heat stove in the 
exhaust manifold or intake-manifold 
exhaust-crossover passage. From 
there it flows to the thermo-coil hous- 
ing, past the coil, and into a vacuum 
port inside the carburetor. Engine 
vacuum keeps the air moving. A vacu- 
um leak or a blocked passageway can 
affect choke warm-up and cause over- 
choking. So can insulation that’s 
missing from around the hot-air 
tube. 

As you might guess, a remote choke 
gets its heat directly from its contact 
with the exhaust manifold or intake- 
manifold exhaust-crossover passage. 

Some chokes pass hot engine cool- 
ant around the choke coil for a fast 
warm-up. And a few systems use more 
than one heating method to ensure 
good choking under all conditions. 

The choke-break mechanism gets 
the choke plate cracked open as soon 
as the engine is running. This pre- 
vents over-choking while the slower- 
to-react heating system becomes fully 
actuated. Most choke breaks are vacu- 
um-kicks, choke pull-offs, or pull- 
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downs. While some older cars had 
their vacuum breaks built into the 
carburetor using pistons, most today 
use an outside-mounted vacuum dia- 
phragm. It is linked to the choke-but- 
terfly shaft by a rod and gets its vacu- 
um from the carburetor via a small 
rubber vacuum hose. If you find vacu- 
um-break action is lacking, an obvi- 
ous test is to check the end of the hose 
for a vacuum. No vacuum gauge is 
needed; do it with the end of your fin- 
ger while the engine runs. Lack of 
vacuum, a leaky diaphragm, or bind- 
ing of the linkage can cause overrich 
running or even engine stalling. Vac- 
uum-kick actions also can be affected 
by improperly adjusted linkage, but 
that’s a rare bird. Most are set at the 
factory and stay set until well worn. 
Rare corrections are made by bending 
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Hold-down wing nut on the air cleaner is 
sometimes so tight it distorts the carbure- 
tor air horn and binds the choke butterfly, 


preventing proper choking. Listen closely 
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the linkage to make it either longer or 
shorter. 

To compensate for reduced vacuum- 
break action under open-throttle op- 
eration (when engine vacuum is low), 
a choke plate is usually mounted off- 
center on its pivot shaft. The larger 
portion of the plate is downward. 
Thus, moving air entering the carbu- 
retor and pushing against the larger 
downward portion of the plate tends to 
pull the plate open slightly, allowing 
more air to enter. 

A fourth choke mechanism is the 
dechoke, choke unloader, or wide- 
open kick. Its job is to let you open the 
choke whenever the engine is flooded. 
You bring it into action by holding the 
accelerator pedal to the floor. As with 


the vacuum break, the amount of de- 
Continued 


ا 


سے 

while loosening the nut. If you hear a 

snap, it's probably the freed choke jump- 

ing to its correct position. What's the 
cure? Don't overtighten the nut. 
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Three screws commonly hold the integral 
choke's thermo-coil tension-adjusting cap 
in place. Loosening them permits turning 
the cap one way for increased choking, 
the other way for less choking. Arrows 
show the rich and lean directions. A mark 
aligns with notches (center) to show 
where the adjustment is. Often, it's speci- 
fied. A good no-specs starting point for a 
readjustment is made by turning the cap 
(throttle held half open) until the choke is 
between three-quarters closed and lightly 
closed, with everything at room tempera- 
ture. Make finer adjustments one notch at 
a time according to the results of each 
new cold-starting experience. Snug the 
screws after each adjustment. Always 
check to see that the choke opens fully 
when the engine is hot. If not, a leaner 
setting is called for. Failure of the choke to 
open fully can result in poorer engine per- 
formance and increased fuel use. 
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A remote choke with its thermo-coil 
mounted on the exhaust manifold or the 
intake-manifold exhaust crossover is of- 
ten adjusted by bending the linkage be- 
tween the coil and choke arms. Lengthen- 
ing the link (shown) makes the mixture 
richer; shortening it makes for leaner run- 
ning. Don't damage the vinyl coating on 
the links. Carb manufacturers specify a 
correct setting, but you can vary this to get 
the choking effect you need. After linkage- 
bending, make sure that things move 
smoothly. If you bend the linkage while 
it’s still on the carb, be careful not to bend 
it so it binds. A better method is to remove 
the linkage, put it in a vise, and bend with 
pliers. Then replace and check it, repeat- 
ing as necessary until it works properly. 


Binding choke linkage is the most com- 
mon automatic-choke problem. Dirty link- 
age may stick, Spraying on carburetor- 
choke cleaner and wiping with a clean 
cloth should free things. The choke butter- 
fly and its shaft should also be cleaned 
and inspected for binding. When testing, 
be sure to open the throttle enough to free 
the fast-idle cam. 


choke opening is controlled by link- 
age. This linkage rarely needs adjust- 
ing, but if it does, readjustment is 
made by bending. 

One other system that works in con- 
junction with the automatic choke is 
the carburetor's fast idle. A smooth or 
stepped fast-idle cam moves along 
with the choke butterfly via levers 
and links. When the choke is on, the 
cam's higher portion keeps the throt- 
tle open a bit from its idling position. 
The fast-idle cam should follow choke 
action smoothly, without binding. 
However, whenever the throttle is 
closed under return-spring pressure, 
the fast-idle cam becomes bound in 
place and cannot move. This, in turn, 
prevents the choke butterfly from 
moving as it should. Remember this 
when working on an automatic choke. 
For choke movement, always hold the 
throttle open partway to free up the 
fast-idle cam. 

Carburetors with variable venturis 
work differently from the ones we 
have described. So do fuel-injection 
systems. We're talking about engines 
with carburetors but without variable 
venturis. And not all automatic 
chokes work exactly as we've de- 
scribed; there are differences. For ex- 
ample, one make routes choke heating 
air through a temperature-controlled 
modulator inside the air cleaner. An- 
other uses the choke butterfly to actu- 
ate a mixture-enrichment valve in- 
side the carburetor throat. 


Doing it by the book 
A shop manual is useful here. While 
all carbs are similar, there are many 
variations. The service manual for 
your car will show the carburetor 
that's on your particular model, give a 
complete breakdown of its parts, tell 
Continued 
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true colors 


The rich green of Miss Liberty. The bright 
red of a football jersey. The vibrant yellow of a 
harvest moon. These are America's true colors— 
colors that come througnh vivid and tifelike on 
GE TV. 

What's more, every GE VIR II color set 


i adjusts those colors automatically. From chan- 


nelto channel, program to program. 
GE color TV. It brings America's true colors 
into your life. 


| We bring good things to life. 
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Extra Burley tobacco fortifies the flavor. 


That Cigarette Smoking Is Dangerous to Your Health. 


Finally! Genuine tobacco flavor in a low 'tar'cigarette...plus Double Gift Coupons. 


For free Gift Catalog. Call toll-free: (1-800) 626-5510. (Ky. residents call toll-free: (1-800) 752-6010.) 


Automatic choke 
[Continued] 


you how it should be adjusted, and 


what the specs are. A shop manual 
can sometimes be purchased through 
your local dealer. If the dealer won't 
sell you one, he'll probably have the 
address where you can order the man- 
ual you need. Many owner's manuals 
also have the addresses and order 
forms included in them for ordering 
service manuals. 

If, however, you don't have a shop 
manual, and you don't want to part 
with the money to buy one, you may 
do just as well on your own. But to 
take on a no-spec choke adjustment, 
you'll need to be able to recognize the 
difference between too-rich and too- 
lean engine operation. 

Too rich, of course, makes the en- 
gine lose power and lope, putting 
black smoke out the tailpipe. When 
serious, it may kill the engine, unless 
under heavy throttle. Too rich will 
waste fuel and can damage the engine 
through fuel washing of the cylinder 
walls. 

Too lean makes the engine tend to- 
ward bogging and stalling under 
throttle, sometimes dying at idle, 
sometimes running only at idle. Run- 
ning improves if the accelerator is 
pumped. While too lean will not hurt 
the engine, it is annoying. 


Trouble-shooting 
Cold-starting problems come from a 


wrong thermo-coil tension adjustment : 


When making movement tests of the 
choke linkage (left hand), be sure that the 
throttle is somewhat open. This will pre- 
vent the fast-idle screw (right hand) from 
pressing against the fast-idle cam, which 


(and/or wrong link length on a remote 
unit). 

Cold-running problems that come 
on right after starting usually result 
from faulty vacuum-kick action. Too- 
rich running more than a minute after 
starting indicates choke-heater inac- 
tion or thermo-coil tension out of ad- 
justment. 

A choke's failure to open fully when 
hot is either a tension adjustment 
problem, or points to the need for re- 
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Afaulty choke break is simply unscrewed from the outside of the 
carburetor and replaced with a new one. This 1978 Chevrolet 
carb has dual vacuum breaks to provide a two-step vacuum-kick 
action after starting. Yours may have only one choke break. 


is linked to the choke-butterfly movement. 
Ford choke is shown here with the elec- 
tric-assist end cap removed for inspec- 
tion. Never solvent-clean an electric 
choke's heating element. 


placement of the thermo-coil. This 
malady can waste lots of fuel, so watch 
out for it. 

Binding linkage can cause all of 
these troubles; always check it first. 

With an inoperative electric choke, 
the common practice is to check input 
voltage at the choke (you can do this 
with a voltmeter). If voltage is present 
and the choke doesn't work, you need 
to replace the electrical part of the 
choke assembly. "B 


Spec method of vacuum-break adjustment consists of actuating 
linkage manually to see whether the choke butterfly opens the 
required amount and no more. A drill bit of the specified size 
(here % inch) should fit between the carb air horn and pulled- 
open choke butterfly. With the second vacuum-break stage actu- 
ated, the butterfly should open still more. For a no-specs adjust- 
ment, widen the opening to correct too-rich running after a start. 
Narrow it to correct a too-lean condition. Adjustments are made 
by bending links to lengthen or shorten them. 
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In cooperation with the American 
Plywood Assn., POPULAR SCIENCE 
is again seeking fresh, well-designed 
projects for home and yard—projects 
that take full advantage of the prac- 


ticality and economy of plywood. 
(Plans sheets for all eight of '79's 
winners, as shown in the August 
issue, are available from APA at 
$1 apiece—address in coupon below). 


Each year we alter our rules to offer 
a fresh challenge: This time, we'll 
pick three projects each in three 
categories. Get started now and your 
entry can double as a Yule gift. 


Announcing 
the fourth 
annual 
PS/APA 


PLYWOOD 
PROJEC 


CONTEST 


$3750 in 
cash awards 
including 
three 51000 
First Prizes! 
You have 
nine chances 
to win 
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© PRIZES: A $1000 check will go to 
the top entrant in each of three major 
categories. There will be a secondary 
award of $250 in each category for a 
total of $750 additional. An Honorable 
Mention entry in both categories will 
receive a selection of how-to books 
from POPULAR SCIENCE Book Division. 


© HOW TO QUALIFY: Your project 
must be constructed from a stated 
amount of APA-grade-trademarked ply- 
wood appropriate for the intended use: 
from М” to 34" (thicker if required for 
structural strength); 
exterior type for out- 
door or bathroom 
projects, interior for 
indoor ones. Projects 
should be carefully 
designed for efficient 
layout on the plywood 
sheet or sheets you 
select; parts should 
be scaled, arranged, 
and nested to mini- 
mize waste. You may 
enter your project in 
any of our three cate- 
gories, specifying which thickness you 
choose for your va (4-by-4-ft.), 34 (4-by-6- 
ft), or full (4-by-8-ft.) sheets. Should 
you choose to enter a multiple-sheet 
project, you have the option of using 
two or more different thicknesses, if 
structurally justified. 

In all categories, aim for minimum 
waste and minimum use of additional 
materials; non-plywood purchases must 
not exceed $75, and plywood should 
remain the dominant material. We're 
seeking functional, structurally sound 
design, but decorative or ingenious 
projects will also qualify if thev repre- 
sent an efficient use of the sheet or 
sheets you specify, and if they can be 
built with home-workshop tools. 


© HOW TO ENTER: Fill out our entry 
coupon, or list all information the cou- 
pon calls for on a separate sheet of pa- 
per—including a rough sketch of the 


TIPP ENTRY COUPON (Clip and attach to your plans sketch) 


APA grade trademark(s) stamped on 
the back face or edge of the plywood 
you chose. Mail this with at least one 
clear photograph (black-and-white or 
color print preferred, though color 
transparency is acceptable), plus a di- 
mensioned diagram of how the proj- 
ect parts were laid out on the sheet 
or sheets. A crude pencil sketch will 
suffice if it's thoroughly and accurate- 
ly labeled with critical dimensions. 
Please don't submit scale models, full- 
size cutting patterns, or plans sheets 
larger than 18x24 in. We also need a list 
of all materials used, grade and thick- 
ness of plywood, plus any lumber, hard- 
ware, and finishing materials (paint, 
stain, plastic laminate). Also jot down 
for us special construction tips you'd 
like to pass on to anyone attempting 
to duplicate your project. If no publish- 
able photo exists, POPULAR SCIENCE and 
APA reserve the right to arrange pho- 
tography at your convenience (and our 
expense). Entries must be delivered 
to the Tacoma Post Office Box by March 
3, 1980; upon delivery, publication 
rights belong exclusively to APA and 
POPULAR SCIENCE unless neither exercises 
this option within six months. 

Print the category you're entering 
(Va OR 34, SINGLE SHEET, 1% OR MORE) 
in the lower left corner of your envelope 
(one entry per envelope, please) No 
entries can be acknowledged, and none 
will be returned unless accompanied 
by a written request and a self-addressed 
envelope with sufficient postage (no 
checks or money orders). 


@ JUDGING (by PS Reader Activities 
Editor Al Lees and representatives of 
APA) will be for the most efficient and 
appropriate use of the sheet or sheets 
you chose. PS will publish dimensioned 
plans of those prize-winning projects we 
feel our readers might want to make. 
Plans for all nine winning projects will 
be available from APA after Sept. 1, 
1980. Prize winners will be notified by 
April 15. Winning entries will be in the 
August 1980 POPULAR SCIENCE. HB 
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cheaper, better... witha 


one hand operated 


STAPLE GUN 


You'll save up to 30% on fuel bills when you insulate 
and weatherstrip your house with an Arrow T-50 
Staple Gun. You save your own energy, too — as 
well as labor costs! It's a breeze — one hand does it 
...0ne SQUEEZE and you've nailed it! 


At all leading Hardware, Home Center & 


you ean do it faster, 


and name of yous 
cl ndoah Mi аг ttacturing 
Box 839, 


rg, Virginia 22801. 


For product informatior 


‚ [nc Post Ofice Е 


SAVE ENERGY ! | 
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mo ' TILE A CEILING 
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Just position gun, squeeze handle and presto . . 


. Staple 
i$ driven into exact spot desired in 1/10th the time it 
takes to hammer a nail! Your other hand is always free 
to hold material in place for a neat, professional job! 


Arrow Staple Guns come in a variety of models. 
Discount Department Stores Everywhere. 


ARROW FASTENER COMPANY, INC., 271 Mayhill Street, Saddle Brook, N. J. 07662 
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Truck/train 
— an old idea finds 
the right track 


What looks at first glance like an ordi- 
nary train (top) may be the first suc- 
cessful cross between a truck trailer 
and a railroad car. It’s the RoadRail- 
er—a trailer with two sets of wheels 
(above) that runs with equal ease over 
rail or road. And unlikely as it seems, 
its maker claims the hybrid can cut 
shipping costs by 25 percent. 

With its rubber tires drawn up and 
steel wheels lowered, the RoadRailer 
eliminates costly piggybacking of 
trailers on flatcars, cutting train 
weight substantially. This cuts fuel 
consumption and reduces track wear, 
says the developer, Bi-Modal Corp., 
Greenwich, Conn. RoadRailers re- 
quire no expensive loading cranes or 
switch engines to assemble them into 
a train either, according to Bi-Modal— 
just two men and a tractor. And, with 
their low profiles, the trailers can ne- 
gotiate underpasses and tunnels that 
higher trailer-on-flatear combina- 
tions can't squeeze through. 

Like all hybrids, though, RoadRail- 
ers carry penalties. On the highway, 
the weight of the extra wheels in- 
creases fuel consumption. A truck/ 
train introduced 20 years ago had sim- 
ilar problems, but fewer redeeming 
qualities, and didn't catch on. 

Bi-Modal foresees a brighter future 
for its unique trailer: "Following com- 
pletion of our final Federal Railroad 
Administration test requirement, 
we anticipate production of approxi- 
mately 200 to 250 RoadRailer units, 
which will be available during the 
second quarter of 1980," vice presi- 
dent Henry A. Fahl predicts. 

The company plans to lease these 
first models to railroads for about $20 
a day—a price competitive with other 
equipment.—Sandi Doughton 


Readying your 
outboard 
for winter storage 


It’s the last boat trip of the year—a 
melancholy occasion. When spring 
comes, you plan to be first on the 
water. But will your outboard be as 
ready as you? If you give it some at- 
tention now, at the end of your last 
jaunt, your motor should start 
smoothly next spring. The Johnson 
Outboard people suggest you run 
through the following drills before 
storing the outboard for winter. 

First, add fuel conditioner to the 
fuel supply. With the engine in neu- 
tral and running at half throttle, 
quickly inject rust preventive into the 
carburetor air intake (use a pump- 
type oil can). Stop the engine as soon 
as it starts smoking profusely—that 
way, you won't burn the rust preven- 
tive out of the cylinders. 

Next, set the outboard upright on a 
stand and remove the motor cover. 
Fully retard the throttle, disconnect 
spark-plug leads, and rotate the motor 
flywheel by hand to drain water from 
the pump. If you have an electric 
start, use that to rotate the engine, 
then clean and lubricate the electric- 
start drive mechanism. Don't use oil 
on the drive shaft—it may drip down 
and foul the brushes. 

Now drain the carburetor float 
chamber, remove the fuel-filter bowl, 
and clean and replace the filter and 
gasket. 

Drain and completely clean the fuel 
tank, disconnecting the fuel line. 
Then drain and refill the gear case. 

Finally, remove the propeller and 
check for condition and pitch. Clean 
and lubricate the prop shaft, then 
reattach the propeller, replacing the 
drive pin if you find that it's bent or 
worn. 

Store your outboard in a dry, well- 
ventilated room. And don't forget the 
battery. Check the fluid level after 
you take it off the boat, and keep it 
charged over the winter. 

All this preventive maintenance 
should lead to carefree boating next 
spring. But what if there's still a gas 
shortage? According to Johnson, you 
can use gasohol in the engine—at 
least іп '78 and "79 models (check your 
dealer for older models). Just be sure 
the gasohol has the minimum octane 
rating required for your particular 
outboard. And to be certain you've got 
the proper fuel-oil mix, you should ag- 
itate the fuel tank before starting the 
outboard the first time each day.— 
Susan Renner-Smith 


SUPER LIGHTS 


Now smooth gets smoother 
and evenlowerin tar 
A light menthol blend gives low ‘tar’ 


smokers the smath taste they want. | 
Never harsh tasting. Now you can A wO 
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242 DUPLICATE PRIZES FOR MEN AND WOMEN 
CAN DOUBLE YOUR CHANCES TO WIN BIG! 


Our Grand Prizes set the pace: | to your Sport Grip Dealer for am 
Awesome Datsun 280-ZX's; one for T em M official entry blank 
a man, one for a woman. ae OI i While there, check out Sport Grip 
The first new Z car in a decade, and Super Sport Grip's exclusive 
America's most sought-after sports Porotherm™ constructiorm 
car. The Z's are followed by Its luxury look dresses up any car" 
hundreds of other double prizes, interior while keeping steerino 
separate ones for men and wheels cooler in summer, warmes 
women. With double the prizes, in winter. In seven colors, Sport Grip 
imagine your chances to win big in gives the most comfortable, firmes 
Sport Grip's Rainbow Sweepstakes! grip of alll 
Just check our rules, then get over Bi U.S. Patent *3,312,124 Canadian Patent #801,38 


55900 of 
E E] 45—63 =. 


I | hird Prizes i 
Е Four ee AE- 1 35MM Automatic 
SLR Cameras | 
with 50MM 1.8 Lenses Gp. L—- 
and 155A Speedlite TM — 
Flash Units 


ые Prizes 
Two Toshiba AC/DC Portable Color Tv's 
(C059) 


Fourth Prizes P SM 
Four Sanyo AM/FM ` 
Portable Stereo 


Cassette Recorders N VAR 
(M9920) 


—_— Fifth Prizes е^ 
THE WORLD'S BEST SELLING STEERING WHEEL COVERS Sencar Gores 


OFFICIAL RULES—NO PURCHASE NECESSARY 1. On an official entry blank, avaliable at participating Sport Grip dealers, or on a plain 3" x 5" piece of paper, print your name, address and zip code and indicate if 
you ore male or female. Include with your entry the bottom flap from a Sport Grip, Super Sport Grip or Van Line Sport Grip Box or the words "Sport Grip" hand-printed on a 3" x 5" plece of paper. 2. Mall your entry 
їо: SPORT GRIP RAINBOW SWEEPSTAKES, P.O. Box 2550, Westbury, New York 11591. Enter as often as you wish, but each entry must be mailed separately and received by January 31, 1980. No purchase 
necessary to enter. All entries become the property of Superior Industries International Inc. З. Winners will be determined In a random drawing by Notional Judging institute, Inc., an Independent judging 
organization, whose decisions are final. Winners will be the first 106 male entries drawn and the first 106 female entries drawn. All prizes will be awarded and winners notified by mail. Major prize 
winners may be required to execute an affidavit of eligibility and release. If Grand Prize winners do not meet state licensing requirements, the prize may be transferred to a member of the Immediate 
family. Taxes and licensing, federal, state and local, If any, are the responsibility of the winners. No substitutions of prizes permitted, nor exchanges for cash. Only one prize per family or household, 4. 
SPORT GRIP RAINBOW SWEEPSTAKES is open to residents of the U.S.A., except employees and thelr families of Superior Industries International Ine., their representatives, jobbers, retallers, advertising and 
Judging agencies. Void in Utah and wherever prohibited by law. All federal, 

state and local laws or regulations apply. 5. For a 1151 of major prize winners, 

avallabie after April 15, 1980, send a stamped, selfaddressed envelope to: 


SPORT GRIP RAINBOW SWEEPSTAKES. P.A. Вах 2578. ТЇ ЇНЇ: Cimesien |o duetcce jetomatiewal joo )(ae pine OF OIL 


3 KD room 
dividers 


that serve as 
shelving, too 


DESIGNS BY LES WALKER 
ILLUSTRATIONS BY EUGENE THOMPSON 


ADJUSTABLE SHELF 
(3/4" PLYWOOD) 


Chipboard panels, joined with piano 
hinges, are drilled to hold adjustable tri- 
angular shelves. Insert pegs from panel 
backs into holes in shelf edges. Paint 
shelves one color, panels another. With 
shelves out, the unit folds flat. 


DRILL 1/4" HOLES 
1-1/4" DEET 


CONTINUOUS CHROME 
PIANO HINGE 


For more on room dividers, turn page 


MONSMESR ATA | $35 


KD room dividers 
[Continued | 


——CEILING 
BLOCK OF WOOP 


МА" THREADED 
ROP é6“ LONG 


NUT AND WASHER 
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CEILING 


(| Sturdy dowels slipped through holes in Dowels slip out for shelf adjustment; en- 
2x4 uprights support pine shelves. tire unit disassembles for moving. Finish 
Threaded rods snug unit against ceiling. the parts with polyurethane varnish. 


1х2 LEDGER STRIPS 
^ S" APART 


BOTOM AND 
TOP SUPPORTS 
#4 
"x 6" NOTCH ü 
мее BE. “1 
TIGHT) 


5/4" PLYWOOD 


Take-apart plywood pieces make self- 
supporting divider. Shelves rest on ledger 
strips glued and nailed to uprights. Top 
and bottom supports slide into uprights. 
Use furnitu re-grade plywood and a clear 
finish, or MDO ply ánd paint. 
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(CRAFTSMAN IO-IN. 
ABLE SAW OUTFIT. 
$100 OFF: 


FULL ONE-YEAR WARRANTY 
If within 1 year from date of 
purchase this Craftsman? 

table saw fails due to defect 
in material or workmanship, 
contact Sears and Sears will 
repair it free of charge. 


NOW à ON SALE МОУ 4-24 


e Big 24-in. rip capacity. 
e Pre-lubricated 1-HP 


$2770?5 /, induction run motor that 
[ | develops 2-HP. 
: | e Onand off switch with 
Available in most Sears retail j ı | removable key. 
el E U Formed steel leg set. 
D. : e Tough cast iron table. 

e Two 10-in. x 27-in. extensions. 
e Miter gauge and self-aligning 
rip fence. 

e Chisel tooth saw blade. 
e See-through blade guard. 


e Exclusive Exact-l-Cut Indicator 
lines up cut ahead of blade. 


WHERE AMERICA SHOPS 
FOR VALUE. 
*This is the minimum savings nationally. 
Regular prices vary in some markets. 


© Sears, Roebuck and Co., 1979 


SAY SMOKEY 


A clinic on cars by Smokey Yunick, America's most famous mechanic 


Plug-fouling problem 

| have a ‘78 eight-cylinder International 
Scout that | use on short trips from home 
to office. I'm fouling plugs every 3000 
miles, which causes missing going up 
hills, and lack of snap upon acceleration. 
What's the solution? 

Beryl R. Sherman, D.D.S., Lancaster, Pa. 


Plug fouling is usually caused by a lack of 
oil control by the oil rings, or leaking valve 
guides. There's no way to check either ex- 
cept to remove them and look. An over- 
rich fuel mixture can also cause fouling. 
Exhaust analysis will show if a rich condi- 
tion is present. Weak ignition is the next 
most likely cause. An ignition scope will 
check this. Lack of zip is probably caused 
by the plug fouling. Missing under load 
sounds like possible valve trouble. Start 
everything off with a cylinder-leakage 
fest. 


A little graphite additive? 


What do you think about changing engine 
oil and filter every 8-10,000 miles? Or add- 
ing two tablespoons of powdered graph- 
ite in the center of the oil filter before fill- 
ing it with oil and putting it on? 

Ronald Lesage, Laval, Que., Canada 


i think I'd change ой more frequently, 6- 
7000 miles at most. I don't like your graph- 
ite idea. The graphite will be on the bot- 
tom of the oil pan in-24 hours and stay 
there. 


Substitute for leaded premium? 


| have a 1966 Toronado that | have re- 
stored. Ithas a 425-cu.-in. engine that calls 
for premium leaded gas. This is not avail- 
able in our area now. Would half a tank of 
regular leaded gas and half premium un- 
leaded be a good mixture? If not, what 
would you recommend that would not 
damage the valves and other parts of this 
engine and give top performance? 
Norm L'Herault 
Etobicoke, Ont., Canada 


Try 75-percent premium unleaded and 25- 
percent regular leaded. Gasohol also will 
work. 


Valve trouble 


| am the owner of a Toyota Corolla 1200 
(1166 cc), bought new. 

I consider myself an average driver, and 
| do not put my foot in the carburetor. On 
the road | usually drive at 55 mph and put 
about 25 miles on my Toyota Corolla each 
day. It now has 56,000 on it. 

At 15,000 miles | had to have one valve 
replaced, and just the other day | had to 
have another one replaced. 
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It appears to me that this car should 
never require valves at such low mileage. 
| have never in all my years of driving 
been bothered with valves, and | have 
owned many cars, both large and small, 
American and foreign. 

Could you please enlighten me? 

Hugh E. Rhodes, Shalimar, Fla. 


You need better-quality valves and a little 
more fuel. Heat is the problem. Valve trou- 
ble ts really coming on like a freight train. 
Seems like low-octane fuel and no lead 
ain't gonna make it unless hard seats and 
premium valve-face material are used. 

Keep timing in the ball park—make sure 
you don't run tight valves. That's all you 
can do. 


Wants to tow a trailer 


| am going to buy a 20-foot travel trailer 
with an empty weight of 3000 Ibs. 
| have a 1975 Pontiac Ventura 250 six- 
cylinder, but the X-frame is not made for 
trailering. Do you think a Chevy Malibu 
with 305 V8 would do the job? Would air 
conditioning cut down on the power too 
much? What is the rear-end ratio | would 
need? Mpg is important. 
Fred Pinch, Hazel Park, Mich. 


It will work, but the tail and dog are about 
the same weight. Power will be border- 
line. Mileage will be bad any way you go. 
The gear ratio will have to be a compro- 
mise at about a 3.70:1. You'll still be short 
on power, and already too low for good 
mileage. Caution will be needed—you'll 
have poor passing capability and mini- 
mum brake and steering control. 


Where'd the names come from? 


I'm curious about the names used on 
some Ford power plants like the 302 Boss, 
351 Windsor, 351 Cleveland, and 429 Co- 
bra Jet. What sets these apart from other 
engines the same size? 

F. S. T., Georgetown, Ky. 


The 302 Boss was named after Mr. Knud- 
sen, president of Ford at the time. The 351 
Windsor was made in Windsor, Canada. 
The 351 Cleveland was made in guess 
where. With the 429 Cobra Jet, the adver- 
tising boys must have come up with the 
name. The 302 Boss and 351 Cleveland 
were performance engines. The 429 was 
supposed to be. 


When to shut the engine off 


| have an economy-minded friend who 
shuts off the engine of his VW when wait- 
ing for a train to pass, or even at a long 
traffic light, to conserve gas. | told him he 
uses more gas to start up again than he 


saves. He doesn't agree. Then | got to 
thinking that this is one of those things 
l've always heard, but never from anyone 
with much knowledge. | enjoy your col- 
umn, and figure you would have the 
answer. 

G. S. MacKenzie, Medford, Ore. 


If you're gonna sit for over a minute and it 
starts easy, shut it off. It will save a little. 
Agreed, the current used cranking needs 
to be replaced and that costs a few Btu, 
but you'll still gain a little. 


Oil bypassing the filter 


| have a 1979 Grand Prix with a 301 engine 
and automatic transmission. The car is 
equipped with an oil-pressure gauge in- 
stead of the warning light. 

My problem is that the gauge needle is 
continuously fluctuating. The only time 
the needle stays constant is at idle— 
around 15 psi. At 40 mph, it reads a con- 
stant 60 psi when hot. At speeds above 40 
mph, the needle fluctuates from 40 to 60 
psi. It never remains constant at any pres- 
sure or speed over 40 mph. The dealer 
says this is normal and that the fluctuation 
is caused by the oil-pressure relief valve, 
but will never cause any problems. 

| would appreciate your opinion on this 
situation: What is the cause, and could 
any problems result in the future? 

The car now has 3000 miles on it and 
has done this ever since | bought it new. 

Joseph M. Harrison, Vanceburg, Ky. 


Your dealer was close to the right answer. 
it's oil-pressure relief, but not the one he's 
talking about. I think it's the oil-filter-pres- 
sure relief valve. And what f don't like is 
when it's in the relief position the oil loops 
back to the engine unfiltered. You can't do 
much about relief-valve pressure, but you 
can help with a physically bigger filter of 
the same-micron filter capability (this re- 
duces pressure drop across the filter). Is it 
bad? No, not super bad. But Га rather 
have 100-percent filtration. 


Tired engine 


| have a 1975 Chevy Suburban with a 350- 
cu.-in. engine. | plan to rebuild it soon be- 
cause it has 96,000 miles and shows signs 
of wear. A friend said | should put high- 
compression pistons in it and shave the 
heads to improve gas mileage. | thought 
that high-compression would burn more 
gas. Any help? 

George Bierman, Baltimore, Md. 


owap your engine for a genuine Chevrolet 
factory-replacement engine. That's the 
best and cheapest deal. Forget the high- 
compression shot. You'd be in fuel trou- 
ble up to your ears. 


Each month in PoPuLAR Science Smokey 
Yunick answers questions on cars—fam- 
ily cars, high-performance jobs, hot rods, 
and racing cars—selected from those sent 
in by readers. Got a problem? Send it to: 
“Say, Smokey—-," Popular Science, 380 
Madison Ave., New York, N.Y. 10017. 
Questions cannot be answered by mail. 


Tank-killing copter 
sees in the don? P 


An aircraft that has been called the "most lethal and sur- 
vivable anti-tank helicopter in the world" is the Army's 
newest attack weapon. The Y AH-64 Advanced Attack He- 
licopter (AAH), now under development by Hughes Heli- 
copters, is undergoing an Ármy modification program to 
bring it up to the present advanced flight-test configura- 
tion. New features include a system that allows the pilot to 
fly in the murkiest weather and even see at night. 

Two copters have completed the program, and have 


logged over 900 flight-test hours. Hughes has made several 
refinements to the YAH-64’s airframe and control system: 
a slight lengthening of the rotor mast, expansion of the 
forward electronic bays, modification of the cockpit cano- 
py, a minor redesign of the tail, and swept tips incorporat- 
ed on the main rotor blades. 

More importantly, Hughes has installed hardware for 
the Target Acquisition and Designation and Pilot's Night 
Vision Systems (TADS/PNVS), which will provide a 
unique advantage over the enemy: It will enable the 
pilot to fly through any kind of weather and, also, for the 
first time, at night. Martin Marietta and Northrop are 
competing for the contract. 

Tests have also been scheduled for air-launching of 
Rockwell's laser-guided Hellfire missile, the most ad- 
vanced anti-tank missile in the world today. The Hellfire's 
long range allows the pilot to launch it while staying out of 
enemy range; it is guided to its target by a laser beam. "The 
pilots," says John Kerr, Hughes vice president and AAH 
program manager, "reported the launches were so smooth 
and quiet that their first verification that the missiles had 
cleared the launcher was when they saw them shoot ahead 
ofthe aircraft." The YAH-64 can carry up to 16 Hellfires on 
its underwing pylons—in addition to 76 air-to-ground 
rockets. 

The AAH's two-man crew wears the Honey Avionics- 
developed Integrated Helmet and Display Sighting System 
(IHADSS), which enables them to selectively point the 
TADS/PNVS turret and Hughes 30-mm chain gun by sim- 
ply turning their heads toward the target. 

The YAH-64 is powered by two GE T1700 turboshaft 
turbine engines. It can attain a rate of climb of 3500 feet 
per minute, and a top speed of over 190 mph in level flight. 
Hughes hopes to have a projected 536 AAH's in the field by 
the late 1980's.—Kathleen Murphy Lord 


Don't be too sure. The computer built into 
Parker Brothers game Code Name: Sector" 
is capable of making thousands 

of calculations per second. It's as 
powerful as early computers that filled 
entire rooms and sold for millions of 
dollars. And, while it gives you 
clues to track down and sink a 
hidden electronic submarine, it Ф 
also helps the sub escape and А 
counter-attack. That's the mac ee 
catch that makes every game ўе” 
areal challenge. Whether 
you re playing alone or 
‘against others, your | ; 
toughest opponent is the \W "^4 
computer. Code Name: \ ка 
sector™, the electronic 
board game from 
Parker Brothers. It's a 
game with a mind of its own. 
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Warning: The Surgeon General Has Determined 


That Cigarette Smoking Is Dangerous to Your Health. 


3 mg. "tar," 0.4 mg. nicotine av. per cigarette by FTC Method. 


Lorillard,U.5.A.,1979 


Announcing 


good taste at only 


3 mg. tar. 


Read how new Flavor-Intensified Triumph 
gives you taste good enough 
to stay with at only 3 mg. tar...one of the 
lowest tar levels in cigarettes. 
Triumph. The first and only cigarette that 
delivers good taste with only 3 mg. tar. 
If you've ever been disappointed by one of the 
very low tar cigarettes, you will understand why 
Triumph is quite an achievement. 


Even the draw is a surprise. 

The smoke comes through abundantly. The 
taste reaches you smoothly. Effortlessly. With 
none of the struggle you may have experienced in 
other very low tar brands. You don’t have to pull 
—you just puff on Triumph. 

No gimmicks, no miracles. 

No less remarkable than Triumph itself, is the 
technology that enabled us to build it. 

The crux of it: Instead of searching for 
some yet unimagined answer, Lorillard scientists 


decided to take a more sensible tack. 

Why not, they said, take everything we've 
learned about cigarettes, and push that technology 
further than we've ever pushed it before. 

Delivering taste, limiting tar. 

We found, for example, that combining two 
types of filter fiber produces the best combination 
of taste and draw. 

Thattiny "vents" in the filter-rim smooth the taste. 

That lower-leaf tobaccos (shaded from the heat 
of the sun) tend to be milder and lower in tar than 
those at the top of the plant. 

In short, everything we could find that might 
intensify flavor at З mg. tar, was built into Triumph. 
Taste you won't get tired of. 

What it all comes down to is this: Triumph is not 
one of those ultra low tars that spoil your pleasure 
by short-changing you on taste. 

Triumph, at only 3 mg. tar, is a cigarette with a 
taste you can stay with. So good, we believe you'll 
never want to go back to your old cigarette. 


One of the lowest tar cigarettes you can smoke. 
The one with taste enough to stay with. 


Do you occasionally wish your present car could travel the kinds 
of roads, carry the types of loads, that might make life a trifle easier 
and more interesting? It’s time then to dismiss sigh-filled fantasies 
and consider instead our realistic solution: a GMC pickup. It can go 
ET SENS places and do things that give most cars problems. 
tec» сыс There's independent front suspension on 2-wheel-drive models. 
The double-steel-constructed Wideside pickup box sides and 
tailgate help make hauling canoes, camper tops, or even the 
washer-dryer combo, routine. And when, may we ask, was the last time the old 4-door sedan, or 
even a station wagon, conveniently handled that? 7 

Select from a range of timely engines: the standard in-line 6, or an available gas or diesel V-8. 
(These GMC's are equipped with GM-built engines produced by various divisions. See your dealer 
for details.) Transmissions? Depending on the model, you can pick from the standard 3-speed 
manual, an available automatic or 4-speed manual. | 1980GMC EPAEst. Est Driving Range 

То help keep your pickup looking good, some steel parts | Pickup MPG With Optional 
have been specially precoated and treated with rust-fighting | aie 
compounds. And you can make your pickup cab quite Remember: Compare the estimated MPG to the 
comfortable indeed, with available power assists, air "estimated MPG" of other vehicles. Your mileage 

SHOES and range will depend on your speed, weather and 
cond oning, Sdn more. "РР 1 Hip елен. he range ече тезе by oul 
f all this sounds very appealing to you, we have a piying the E CSE оўою dU соп шо аи 
suggestion. БТЕ chaiiee you get, stop by your GMC dealer capacity. This includes the standard 20-gallon fuel 


tank plus the optional 20-gallon auxiliary fuel tank for 
drop off your Car, and pick up a new GM | a total of 40-gallons. Estimates lower in California. 
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TAKING CARE CF YOUR CAR ~ 


Got a useful car tip? Send it (with Social Security No.) to Car Care, Popular 
Science, 380 Madison Ave. New York, N.Y. 10017. We'll pay you $25 


By RAY HILL 


BUSHINGS 


CONTROL ARM 


if we use it. If two or more readers send in the same usable tip, the one 
with the earliest postmark will be chosen. Sorry, but tips can't be returned. 


Noise from the front of the car when brakes are applied 


If you hit the brakes and hear a loud clunk- 
ing noise up front, check whether your car 
has strut rods. They're attached to front- 
wheel control arms and to a frame cross- 
member, and their job is to stabilize the 
control arms. Sometimes the bushings 
where the rods are attached to the frame 
wear and fall out, permitting the rod to 


" DON'T LIE, 
UNDER CAR 
WHILE # 

STRIKING 


Stubborn wheel 


Rust can sometimes "weld" a wheel in 
place. Even with the lug nuts removed, 
the wheel feels as if they had never been 
loosened. This is a job for Superman, but 
he's probably busy. The next best thing is 
to safely elevate the car with jack stands. 
Then place a length of 2x4 against the 
edge of the rim and hit it with a heavy 
hammer until the wheel breaks free. Ro- 
tate the wheel occasionally to evenly dis- 
tribute the blows. Don't place the board 
against a wheel weight. 


move forward and backward. As a result, 
when the brakes are applied, a loud noise 
is heard as the rods bang against the 
frame. To inspect, simply look at each 
strut rod where it attaches to the frame 
crossmember. You can readily see if the 
bushings are missing. If they are, have 
the strut rods replaced. 


A word on PCV 


When installing a new PCV valve, be sure 
it's made for your particular car. Because 
a PCV valve is calibrated, using an incor- 
rect valve can cause problems. If the air 
bleed is too large, excessive fumes will 
flow through the valve—which will lean 
out the air/fuel mixture too much. If the 
opening of the valve is too small, the 
purging effect can be seriously limited. 
Exhaust emissions will increase; crank- 
case acids will form; and oil leaks can de- 
velop from this simple oversight. 


— 


BLEEDER SCREW 


Loosen bleeder screw 


Doing a brake job? Loosen the bleeder 
screw first. This way, if the bleeder screw 
breaks, you can make the necessary re- 
pairs while the brakes are apart. This is 
much easier than reassembling every- 
thing, only to have to take it apart again 
after ruining the bleeder screw when you 
start to bleed the brakes. 


RETAINING CLIP 


Retainer-clip removal 
Replacing a set of brake shoes? Removing 


the parking-brake-lever retaining clip 
without a special tool and without de- 
stroying it can be a problem. It's not if you 
do it this way, however: Use a wrench 
with jaws that are just slightly narrower 
than the width of the clip. Place the 
wrench against the clip as shown and rap 
the wrench with a rubber or plastic ham- 
mer. The clip comes off easily. If the clip is 
not positioned as shown, you should be 
able to rotate it with pliers. 
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WORDLESS WORKSHOP 


$50 to Joe Wilson of Mansfield, Ohio, for the idea from which this 
By ROY DOTY was adapted. Send yours (with Social Security No.) to Word- 
less, POPULAR SCIENCE, 380 Madison Ave., N.Y., N.Y. 10017. 
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HOUSEWARMING SAVINGS 
FROM CRAFTSMAN, 40 OFE 
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Keep things warm around 

" your home this winter with 
~ the Craftsman? 2.3 cubic 
"ih gas chain saw from Sears. 

* It's got everything you need to 

keep the home fire burning. 

Æ; * 16-inch sprocket nose Lo-Kick 

- guide bar that reduces the incidence of 

‘kickback. 

e An automatic and manual oiler to 

decrease chain and bar wear. 

e Solid state ignition for easy starts. 

€ Craftsman exclusive Power Sharp that 

sharpens the very aggressive Barracuda? 

NOW fast. 


0917998 


CASE INCLUDED 
And right now you get a great cut on the 
price... $40 off on the quality Craftsman chain 
saw. Only $179.98. It's the perfect holiday 
aift. All you add is wood. 
Sale Begins Nov. 4 
While Quantities Last 


GAS POWERED Ж 


Available in most Sears retail 
stores. Prices and dates may 
vary in Alaska and Hawaii. 


Where America Shops for Value. 


*This is the minimum savings nationally. © Sears, Roebuck and Co., 1979 
Regular prices vary in some markets. 


pom 


FOR SOLAR DESIGNERS: 


an inexpensive, 
cut-and-paste 


shadow 


otter 


p 


By V. ELAINE SMAY 


Just how wide should an awning be to 
shade your patio door in summer, but 
still let in those free solar Btu in 
winter? 

If you put the collectors for a solar 
pool heater on your garage roof, will 
that stately oak tree cast a cooling 
shadow on them? 

Many architects and solar engi- 
neers answer such questions by plac- 
ing models of the building and sur- 
rounding objects on a heliodon, a spe- 
cial instrument that, when used with 
a light source, mimics the relative mo- 
tions of the earth and sun. In our Sep- 
tember '78 issue, we presented plans 
for a make-it-yourself heliodon de- 
signed by architect Edward Allen. It’s 
an ingenious and low-cost device, but 
it does take some time to construct. 

A few months later, we heard from 
another architect, Richard L. Crow- 
ther of Crowther Architects/Solar 
Group in Denver, Colo. “Your Septem- 
ber article started us thinking about 
developing our idea for a simple, inex- 
pensive instrument that could be used 
for studying shadow patterns on a 
model,” wrote Crowther. The result is 
the Sun Path Indicator that you see 
pictured here. 

Like a heliodon, the Sun Path Indi- 
cator is used with models and a light 
source (preferably the sun), but the 
Sun Path Indicator comes in kit form, 
printed on lightweight cardboard. 
Construction involves just cutting, 
scoring, folding, and pasting accord- 
ing to the clear instructions. Cost is so 
low and construction so simple that 
even the one-time user should find it 
worthwhile. 


How it works 

The Sun Path Indicator is essential- 
ly a sun dial, with horizontal lines 
representing the 21st day of every 
month and vertical lines for every 
hour from 6 AM to 6 PM. When put in 
the sunlight, the shadow of the top of 
the gnomon (a corsage pin) falls on 
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Varying shadow patterns on model show 


success of solar design. In top photo, ve- 
randa is almost totally shaded; the Sun 
Path Indicator shows such shading will 


intersecting date and hour lines, tell- 
ing you the time (of day and year) at 
which that sun angle will occur. (You 
customize the indicator to your lati- 
tude by cutting along the proper lati- 
tude lines marked on its legs.) With 
the indicator and your model mounted 
on a base, you can tilt the base rela- 
tive to your light source and find the 
light and shadow patterns that will 
fall on the 21st day of every month at 


every hour. 


occur at 10 AM on June 21. At 10 AM on 


September 21 (center) most of veranda is 
in sun. At 10 AM on December 21, even 
more is basking in solar warmth. 


"In our own designing, we usually 
select five times of day," says Crow- 
ther, "8 and 10 AM, 12 noon, 2 and 4 
PM, on each of the seven solar declina- 
tion lines and take photographs of the 
model showing each shadow pattern. 
With a contact-sheet print of these 35 
frames, we have on one page the solar 
year of that building." 

The Sun Path Indicator is $3; it is 
available from E.A.R.S., Box 545, 
LaVeta, Colo. 81055. 


SERIES BY SKI-DOO. 


ГСУ) introducing three 
Miwa mind-boggling new per- 
formance snowmobiles 


that hit top end and Keep right 
on going. The 1980 Blizzard 
Series. 

The difference between these 
snowmobiles and your average 
lake burner is the pure, unparal- 
leled performance of our very 
own Bombardier® Rotax engine. 


" Co 


Capable of producing nearly 3 
horsepower per cubic inch right 
out of the box. 

To turn all that power into 
sizzling straight-line velocity 
simply requires the technology 


to match. And 5ki-Doo has it. 
Like & new all-aluminum alloy 
transmission. A hexagonal 
drive axle for instant torque. 
New locked-in-position drive 
sprockets. An extended 
transfer shaft with strong new 
jackshaft bearings. And a free 
wheeling new track with an 


. aggressive new bite pattern that 


goes like something studded. 

The result is so different from 
going fast that it can only be 
called going beyond. 

The new Blizzard 9500 Plus 
could very well be the fastest 
consumer snowmobile you will 
ever see. 

No one goes beyond a 456.6 cm5 
Bombardier Rotax racing-type 
engine, rotary valving, twin 
Mikuni VM-36 carburetion and 
liquid cooling. 

The new Blizzard 7500 Plus 
has a 559.6 cm3 Bombardier 
Rotax, rotary valving, twin 
Mikuni VM-44 carburetion and 
liquid cooling. (Our way of sup- 
plying our own competition. ) 

And new Blizzard 5500 is 
the fan cooled version. A 
496.7 cm* Bombardier Rotax 
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9500 PLUS 


with twin Mikuni carbs. For 
fan-cooled performance beyond 
any expectations. 

Beyond speed, there is 
impeccable stability, smooth ride 
and superb control. 

Racy aerodynamic design. And 
strikingly bold Sno-Pro colors. 

Go beyond performance 
sleds. New Blizzard 9500 Plus, 
7500 Plus and fan-cooled 5500. 
At your Ski-Doo dealer now. 


GO'DOO IT. 


World's #1 selling snowmobile 


“Trademarks of Bombardier Lid. AU Ва Reserved (^ Bombardier Lice Te 


Stereo headphones 
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amazed at variations between head- 
phones in making faint vocal passages 
intelligible. Among four pairs that 
played extreme high- and low-end fre- 
quencies well, Sennheiser’s four- 
ounce 420's seemed to be best at this, 
making muddied, indistinct passages 
understandable. Words were only 
slightly less distinct with Technics 
EAH-830, and a little more so with 
the Superex TL-3 and Mura HV-230. 

Among the nonelectrostatics, the 
Sennheiser 420 was tops in overall 
performance to my ears. But the $40 
Superex TL-3 and Mura HV-230, at 
half the price, weren't far behind. 

The Superex model has bare foam 
ear-pad rings, and the material tends 
to disintegrate rather quickly. Ear 
pads are usually replaceable. For its 
PMB-40, Burwen provides an extra 
set of ear pads. This German-made 
model, and Burwen's PMB-8, repro- 
duced high frequencies well. But, 
like some open-air designs, they don't 
handle low frequencies as well. 

When you're evaluating head- 
phones, crank up the volume to make 
sure music or test tones don’t distort 
at high levels. Both earpieces should 
reproduce tones almost equally. 
Sometimes, unfortunately, there are 
lemons among the models. 

Selecting the right pair of head- 
phones requires careful listening so 
they'll match your personal hearing 
and listening tastes. But that pair will 
offer endless hours of enjoyment you 
can't obtain with loudspeakers. @5) 


MANUFACTURERS’ ADDRESSES 

Those listed in table: AKG Acoustics, 91 McKee Dr., 
Mahwah NJ 07432; Audio Technica, 33 Shiawassee 
Ave., Fairlawn OH 44313; Audiotex (GC Electronics), 
Rockford IL 61101; Bang and Olufsen, 515 Busse Rd., Elk 
Grove Village IL 60007; Burwen Research, 145 Uni- 
versity Ave., Westwood MA 02090; Koss, 4129 N. Point 
Washington Ave., Milwaukee WI 53212; Mura, 177 
Cantiague Pk. Rd., Westbury NY 11590; Panasonic, One 
Panasonic Way, Secaucus NJ 07094: Pioneer, 85 Oxford 
Dr., Moonachie N.J 07074; Radio Shack (Realistic), 1400 
One Tandy Center, Ft. Worth TX 76102; Sennheiser 
Electronic Corp., 10 West 37th St., New York NY 10018: 
Sony, 9 West 57th St, New York NY 10019: Stax Indus- 
tries (American Audioport), 1407 N. Providence, Colum- 
bia MO 65201; Superex, 151 Ludlow St., Yonkers NY 
10705; Technics, One Panasonic Way, Secaucus NJ 
07094. 


Other makers: AAL Speaker Systems, 629 Cermak Ad., 
Chicago IL 60616; AB Systems, Box 369, Fair Oaks CA 
35628; ADS, One Progress Way, Wilmington MA 01887: 
A & E, 521 Fifth Ave., New York NY 10017; Acculab, 8116 
Deering, Canoga Park CA 91303; Accuphase, 7733 Tele- 
graph Rd., Montebello CA 90640; Acoustat Corp., 4020 
North 29th Ave., Hollywood FL 33020; Ace Audio Co., 
532 Fifth St., East Northport NY 11731; Acoustical . 


Ф | | 
é ‚ ) | Co. Ltd., Huntingdon, Hants., Eng. РЕ 17 7DB; Acoustic 
| Research, Inc., 10 American Dr., Norwood MA 02062: 
1 ' Ae Acoustique 3A International, 871 Montee de Liesse, St. 
| Laurent, Montreal P.Q., Сап. HAT 1Р5; Acusta Craft, Вох 
Ki ete ga | 100: 12030, Shawnee Mission KA 65212; Acutex Internation- 
NINJ anc 3. | al, 246 W. Broad St., Falls Church VA 22046; Adcom 
Marketing Inc., 11A Jules Lane, New Brunswick NJ 
08901; Beyer Dynamic, 155 Michael Dr., Syosset NY 
11731; Concept, 160 W. Glenlake, Itasca IL 60743; GLI, 
29-50 Northern Blvd., Long Island City NY 11101: JVC, 
58-75 Queens Midtown Expressway, Maspeth NY 
11378; Lafayette, 111 Jericho Turnpike, Syosset NY 
11791; Nakamichi, 1101 Colorado Ave., Santa Monica 
OO ——— СА 90401; Pickering & Co., 101 Sunnyside Blvd., Plain- 
view NY 11803; Quadraflex, 1301 65th St, Emeryville 
| Warning: The Surgeon General Has Determined | | CA94608; SAE, 701 E. Macy St., Los Angeles CA 90012; 
Sansui, 1250 Valley Brook Ave., Lyndhurst NJ 07071; 
That Cigarette Smoking Is Dangerous to Your Health. Toshiba, 280 Park Ave., New York NY 10017; Yamaha, 

| к 6600 Orangethorpe, Buena Park СА 90620. 


Ч mq. tar, 0.8 mg. nicotine 
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All-metal solar wedge 
(Continued from page 7117] 


components and a distributor who'd 
ship assembly kits to PS readers for a 
special price. 

Its taken us all over a year to get 
our act together, but now we're ready 
with plans and prices. The task we set 
ILZRO was complicated by the fact 
that U.S. manufacturers of metal con- 
struction systems—the type used for 
quick erection of warehouses and com- 
mercial buildings—aren't ready to 
venture into the housing market. 
(Interesting developments are afoot in 
prefab metal homes, but it would be 
premature to discuss them here.) 

ILZRO's quest for a factory to fabri- 
cate components for Harrison's de- 
sign took it to Mexico's prestigious 
IMSA (Industrias Monterrey, S.A.). 
This manufacturer has vast experi- 
ence in panelized structures, and will 
sell two different kits of house parts 
through the Oklahoma supplier listed 
in our box of sources. 

You'll get a house—quickly and eas- 
ily—with many features that adapt it 
to year-round use as a leisure home. It 
benefits from both passive and active 
solar collections, and its design is com- 
patible with either liquid or air sys- 
tems—or a hybrid (see box) The 
south-facing greenhouse section can 
be sealed off from the rest of the house 
to confine unwanted heat and humid- 
ity, but the barrier is removed at 
night to take advantage of the pas- 
sively stored heat. Clerestory win- 
dows siphon off the summer heat that 
rises to the peak. 

The large south windows have 
enough awning-type overhang to 
shade them from the worst midday 
summer sun, as well as screens that 
block hot, low sunlight from east or 
west. The bedrooms share a shielded 
sundeck and their sliding glass doors 
can be opened to cool night breezes. 

All four glass doors on this "sun 
face" have an exterior insulated shut- 
ter, hung from a barn-door track so it 
can be rolled across to shield the glass 
from unwanted solar radiation on 
summer days or heat-robbing winds 
on winter nights. These shutters also 
offer security, leaving no vulnerable 
glass exposed while the house is va- 
cant between visits. The shutter with- 
in the greenhouse seals its only ac- 
cess door. 

Though this is only a two-bedroom 
house, it can take additional over- 
nighters on convertible couches in the 
living room. And the kids will likely 
opt for sleeping alfresco in that tee- 
pee-like, sheltered projection at the 
rear. It’s also ideal for storing winter 
firewood, which is likely to be the only 
wood in the house. 


ине Lockback 
Я обо Guarantee. 


The Bear Paw? its a real beauty. 

With Pivot/Post Lockbar of Schrade + Steel? that 
makes this Lockback completely rust resistant and insures 
rigid durable construction. 

its one you wont want to lose. 

That's why, like the entire Uncle Henry? line, each 
knife is serialized, and guaranteed against loss for one 
year from date of warranty registration. 

The Uncle Henry Bear Paw. The Ultimate Lockback. 
The Ultimate Guarantee. 

To find out more about the entire line, all made in 
the USA, send for your free Old Timer? Almanac. 


THE FUN MACHINES , 


. that work, too! E 
| ® FUN TO BUILD!” 
№ * FUN TO RIDE! є 


^* These rugged off road vehicles 
are powered by 5 һр to 16 hp .* 
2. American-made en nes. - МЕ 
FDA Engine is complete SEPT 
b sembled, frame is we ded. 
ZEE and painted. You just bolt Ay 
BEEN X everything together | 
and start riding. Barras 
Kit priced from нез 


$479.95 to $999.95. MODELS 
— For a FREE color SUPER dert а 
brochure with complete details, write today to: 
Сап Heald Inc. Dept.PS-911P.0. Box 1148, Benton Harbor, MI 2. 
From the largest Maker и Bike and Tryke Kits in the World — Cari Heald, Inc. 
E, From the largest Mak EB E um ша EB иш иш UN E] 
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By A. J. HAND 


Slapping on the paint is the easiest 
part of a paint job—it’s the prepara- 
tion and cleanup that make painting 


gm m 
time-saving 
| | | so tedious. Though each of these new 
us paints is meant to do a different job, 
they will all save you some time. 
О | | With aerosol oil paints, the time 


saved by spraying is often lost rubbing 
| | : el off surrounding spatter. For years, 
make tough jobs easier paint companies have tried to develop 
an aerosol latex paint. The obstacle: 
persistent problems of frothing and 
clogged nozzles. But now, Pactra In- 
dustries has reached the goal... al- 
most. Despite its name—Latex Plus— 
the new paint isn't really water- 
based, but has a secret formula based 
on alcohol. Still, like latex paints, it | 
does clean up with soap and water, 
and has relatively little odor. 

I tried the stuff and found: 

е It has the good body and gloss of | 
aerosol oil paint, yet dries dust-free in | 
an hour, fully hard overnight. 

€ Coverage is good. About three 
thin coats will cover black or white. 

€ The soap-and-water cleanup is 
for real, but don't abuse it. After the 
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EN . c0 5 اسا‎ mue E eu paint starts to set up, it can take a lot 
ew problem-solving paints also save applying a standard primer. Heavy-bod- of scrubbing to wash it off. 
work. With Insul-Aid (left) you can paint ied Siding-in-a-Can (right) is said to give Latex Plus comes in 30 colors and 
on an interior vapor barrier as easily as years of mildew-free protection. four finishes— gloss, flat, semigloss, 


Can you spot the similarity 
oomen 


M eC. 


and metallic—from Pactra Industries, 
7060 Hollywood Blvd., Los Angeles, 
Calif. 90028. 


Vapor-resistant latex 


If you’ve just retrofitted your house 
with insulation, you face a time-con- 
suming paint job. Any time you insu- 
late without adding a vapor barrier, 
you run the risk of condensation in the 
wall cavity. The new insulation can 
become soaked and almost useless. 
Even worse, the condensation can 
cause rot and house-paint bubbling. 

Solution? Paint your interior walls 
with a vapor-resistant paint. Until 
now, you'd apply a glossy oil paint 
with aluminum pigment, then cover 
the barrier coat with a regular flat 
wall paint—just as with any primer. 
But to get flat paint to cover that glos- 
sy aluminum paint, you'd have to 
knock off the gloss with sandpaper or 
a chemical deglosser. That's a lot of 
extra work. 

Insul-Aid, a latex vapor-barrier 
primer-sealer, speeds up the process. 
The new paint from Glidden goes on 
without oil-paint smell and dries fas- 
ter than oil paint. You can recoat it in 
four hours—without deglossing it. 
And you can tint it to approximate the 
color of your wall paint for one-coat 
coverage. 

But Insul-Aid is more than a time- 


saver. The paint's special butadiene 
styrene resin gives it an amazing abil- 
ity to stop the flow of moisture. The 
FHA requires a vapor barrier to have 
a perm rating of less than one. Insul- 
Aid has a rating of 0.6 perm, almost as 
good as the 0.4 perm you get from two- 
mil polyethylene film. 

Insul-Aid requires no special appli- 
cation techniques. Just don't brush or 
roll it out too thin, or vapor resistance 
will drop. Proper coverage for smooth 
surfaces is 400 sq. ft. 


Ten-year house paint 

The best time-saving trick of all is 
to eliminate the need for a paint job. 
The Hampton Paint Mfg. Co. thinks 
its new house paint, Siding-in-a-Can, 
will do that for you. Hampton's presi- 
dent, Colin Penny, claims the paint 
will last 10 years between recoats. 
Since most house paints need recoat- 
ing twice that often, the paint would 
cut out a whole paint job. 

Siding-in-a-Can is made with an ex- 
tremely heavy-bodied vinyl resin 
called Vimastic. The stuff is so thick it 
looks more like wallboard compound 
than paint. This heavy body lets you 
really load the paint on in a thick coat 
without sags. As a result, you get a 
dried-film thickness of about 5.8 mils, 
over three times as thick as the 1.7 
mils Hampton says you get with ordi- 


nary latex paints. Thicker film means 
longer wear. 

Siding-in-a-Can is the retail ver- 
sion of an industrial coating called De- 
fender 3100, developed primarily 
to fill and finish rough-textured cin- 
der-block walls. Siding-in-a-Can is 
modified to simplify the homeowner's 
application, but retains its ability to 
fill rough textures. In fact, by working 
the paint in with a small, stiff brush, 
you can use it almost like putty to fill 
cracks and holes. 

Siding-in-a-Can sells for $14 a gal- 
lon, and each gallon covers just one- 
third the area of ordinary paints. So, 
in effect, it costs $42 for enough to cov- 
er an area covered by a gallon of stan- 
dard paint. But longer paint life could 
be worth the extra money to many 
people. Maker: Hampton, Drawer E, 
Hampton, Va. 23669. B 


A s swipe with soap and wüter agas up 
this high-gloss, latex aerosol paint. 


between aThunderbird and 
chain saw? 


Aside from the fact that they both use gasoline, they also 
run quite nicely with Champions. The spark plug 

that's right for virtually every kind of engine. 

A fresh set of Champions at least once a year 

may just be what your eae needs for 


better mileage. | | 
CHAMPION 


You cant buy = 
а better plug. :* 


Champion Spark Plug Company * Toledo, OH 43661 


SHOP TALK 


By RICHARD STEPLER 


Cellulose safety 


Cellulose insulation made after Oct. 15, 
1979, will carry new labels mandated by 
the U. S. Consumer Product Safety Com- 
mission. The CPSC acted after investi- 
gating 51 fires involving the insulating 
material; in 31 instances, recessed light 
fixtures were the cause. 

The new labels will warn against plac- 
ing cellulose insulation over electrical 
light fixtures that are recessed into attic 
floors. Packing insulation around the fix- 
tures can cause sufficient heat to build up 
to ignite combustible materials typically 
found in attics [also see "How to Select 
and Install Recessed Lights," PS, Feb.]. 
According to the CPSC, even cellulose in- 
sulation that meets new federal safety 
standards for flame resistance can ignite 
within a short time. 

The labels also will recommend the use 
of permanent barriers to maintain a mini- 
mum three-inch clearance between the 
fixtures and insulation. One such device, 
pictured above, is called Guard-A-Lite. It's 
available in two sizes: hexagonal, for 
smaller fixtures, and a larger, rectangular 
model. The galvanized, sheet-metal en- 
closures are made by Leigh Products, 
Coopersville, Mich. 49404. 


Women’s work gloves 


The ideal gift, this season, for the working 
woman? These tough work gloves—with 
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heavy leather palm, forefinger, finger tips, 
and knuckle strap, and sturdy cotton back 
and safety cuff—are identical to those for 
men in every way except size, according 
to American Working Women's Supply 
Co. (Box 100, Deer Park, N. Y. 11729). 
Price: $7.95. One size fits all (women). 


Blue wood 


Have you been wondering about that 
blue-streaked, marble-like wood you've 
been seeing in lumber yards in recent 
years? It's really good old-fashioned 
western pine in every way but looks, 
claims Western Wood Products Assn. 

The blue stain, says WWPA, is caused 
by a fungus that lives on the water-soluble 
material in the wood's cellular structure, 
not on cellulose or lignin, which are the 
wood's structural elements. The stain is 
not decay, stresses WWPA, and in no way 
affects the wood's strength, workability, 
paint-holding quality, gluability, or other 
properties. For more information, write 
Western Wood Products Assn., Yeon 
Building, Portland, Ore. 97204. 


Hook for hollow doors 
Getting a coat hookto stay put in a hollow- 


| 
| 
| 


core door can be troublesome. This clever 
nylon hook for hollow doors and walls has 
its own fastener built in. To install it, you 
simply drill a 5he-in.-diameter hole and 
screw it home. As you turn the screw, the 
fastener expands inside the door for a 
firm attachment. Hollow Door Coat Hooks 
cost 79 cents each at hardware stores and 
home centers. Plasplugs, Inc. (65 Montauk 
Hwy., East Hampton, N. Y. 11937) imports 
them from England. 


aX NS 
Organizer 
Get your shop organized with this stack- 
able storage-drawer system. Plastic draw- 
ers are 10% in. wide by 1434 in. long by 
two in. deep and are offered with one, six, 
or 15 bins. Stack 'em up, down, or side-to- 
side using their slide rails. Price per draw- 
er, including slide rails and mounting 
hardware, is $6. From Promar Div., Plastic 
Technology, Inc., 680 E. Taylor, Sunny- 
vale, Calif. 94088. 


Reviewed in brief 


© Weatherization Materials Handbook: 
128-page guide to selecting and installing 
insulation and weatherstripping, how to 
recognize high-quality storm windows 
and doors, plus a buyer’s guide to caulks. 
It's $6 from the Institute for Local Self-Re- 
liance, 1717 18th St. N.W., Washington, 
D. C. 20009. 

® Gazebo Study Plan Book: This paper- 
back illustrates 23 backyard gazebos that 
you can build yourself. The plan book 
costs $4.50; individual plans are $9.95. 
From Sun Designs, Box 157, Delafield, 
Wis. 53018. 

® Handmade Hot Water Systems: Sim- 
ple systems to heat domestic water with 
wood stoves or solar collectors. The 91- 
page paperback is $4.95 from Garcia River 
Press, Box 527, Point Arena, Calif. 

© At Home in the Sun: This open- 
house tour of solar homes in the U.S., by 
Norah Deakin Davis and Linda Lindsey, is 
nicely illustrated with photographs and 
drawings. The personal experiences of 
the solar homeowners related in the text 
are fascinating and invaluable to those 
who are planning to build a solar home 
themselves. From Garden Way Publish- 
ing, Charlotte, Vt.; it's $9.95 in paper, 
$14.95 in hardcover. 

€ The Solar Age Resource Book: pro- 
vocative articles on all aspects of solar en- 
ergy, plus buyer's guides to wood stoves, 
windmills, and solar heating systems. By 
the editors of Solar Age magazine. $9.95 
(Everest House, New York). 

© Тһе 1979 Sun Catalog: My own pe- 
rennial favorite catalog of solar-energy 
products is bigger than ever: 288 pages of 
solar collectors, pumps, heat exchangers, 
pipe insulation, storage tanks, pool cov- 
ers, greenhouse kits, windmills, and 
more. The source book for the alternate- 
energy DIY’er. $2 from Solar Usage Now, 
Box 306, Bascom, Ohio 44809. i 


Popular Mechanics 


COLD SLEUTH 


CAN CUT YOUR ENERGY COSTS 
UP TO 2 59/0 


Your fuel bills аге getting higher every year. This winter 
you'll be paying as much as $1.00 a gallon for heating oil. 
Electric companies are tacking enormous fuel passalongs 
onto your monthly bills. And the way things look now, 
energy prices will continue to rise out of sight. 


A lot of that expensive fuel you buy is wasted ... through 
poorly-fitted window and door frames. You've probably re- 

° paired most of those leaks because you felt the cold air as 
you passed by. But COLD SLEUTH can help you do even more 
to save fuel dollars. 


COLD SLEUTH CATCHES SNEAKY HEAT THIEVES 


Every house has tiny air leaks, often too subtle for you to 
locate. You know cold air is seeping into your home—while 
fuel dollars are pouring out. But you don't have a clue as to 
where to look. That's why you need COLD SLEUTH. 


RECORDS MINUTE TEMPERATURE CHANGES 

COLD SLEUTH features a specially designed thermistor 

scarcely larger than the period at the end of this sentence. 

It is so sensitive that it reacts instantly to changes in air 

temperature as small as 1/100 of a degree. And those 

changes are clearly indicated on the easy to read meter. 
EASY TO USE 

Just set the control at the mid-scale reading, remove the 

thermistor's protective cover, point COLD SLEUTH in front of 

you, and watch the needle move. 
LOCATES ALL 
AIR LEAKS 
a Normal trouble areas 
"i | include doors, win- 
ZI dows, vents, electrical 
outlets, fireplaces, 
chimneys, and crawl 
spaces. But to find 
those sneaky heat 
thieves, probe your 
COLD SLEUTH along 
walls, ceilings, and 
floors. pes p Mis 
| moves into the co 
HELPFUL ALL YEAR ROUND zone, you've probably 


uncovered a hard-to- 


MES. - 


During the summer your air con- see crack or a gap in 
ditioners have to work extra hard the insulation. 

if your house is poorly insulated By keeping track of 
or has leaks. By using COLD SLEUTH A yer your house 
in reverse—to locate and repair you'll know exactly 
hot problem areas—you could where to caulk, patch, 


| | or insulate ... to save 
probably bank part of your elec- those valuable fuel dol- 


tric bill. lars. 


ORDER YOUR COLD SLEUTH TODAY! 


The sooner you have it, the quicker you can save 
fuel and energy dollars. 


simply use the coupon below. Enclose a check or 
money order of $27.95 for each COLD SLEUTH. 


Also available in kit form. If you wish to build your 
own and save even more money, enclose just 
$19.95 for each COLD SLEUTH kit. 

. . 2.498 tony not included 


Make check or money order payable to Popular 
Mechanics, and send to: 


Popular Mechamics COLD SLEUTH 
Box 1014, Radio City Station PS-11 
New York, N.Y. 10019 | 


YES! | want to cut down on my fuel and 
energy costs. 
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No kidding. Speakerlab's catalog took longer 

to write than some of our competitors have 

been in business. In fact, we created an industry 

by' Bate gredi kits so you can afford great 

speakers." Our catalog is an invaluable 

manual oí speaker function 

and design. And, it will 

| introduce you to the finest 

| speaker kits made 
anywhere...with the 
strongest money-back 

guarantee. Find out for 

yourself.. .FREE. FREE, 

that is. Mail the coupon now. 


eeakerak lae 


Dept.11 PS 735 N. Northlake М 
Seattle, WA 98103 xd 


litigertin 
window weatherstrip 


America’ s favorite 


Weatherstripping 
NE ILOS 


we 


/ MORTEX* 


the most efficient 
door weatherstrip 


All Mortell weatherstripping offers you the quality, per- 
formance and ease of installation that made Mortite* 
window weatherstrip and Mortex foam-on-wood door- 
strip famous. So when you want weatherstripping for 
your windows, doors—even garage door top and sides 
— get the best. Martell. Insist on these and other Mortell 
energy savers at hardware and building supply outlets 
everywhere. 


MORTELL COMPANY 
KANKAKEE, ILLINOIS 60901 
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Tiny power tools 
for precision work 


When you first see a set of Mini-Tron 
power tools, you can't help feeling 
skeptical. Will these pint-size tools— 
about a quarter the size of their con- 


ventional counterparts—really do 
useful work? Or are they just over- 
priced toys? 

To find out, I tried all four tools— 
drill, orbital sander, circular saw, and 
saber saw. It didn't take long to get 
the answer. It coincided with what 
Hal Taub, director of marketing for 
the importer, Beacon Scientific (482 
Sunrise Hwy., Rockville Centre, N.Y. 
11570), told me: "They are not de- 
signed for heavy-duty use, but are ide- 
al for model making and precision 
work." 

The most impressive of the four 
tools is the drill. It will take bits up to 
a quarter inch in diameter, and will 
drive them through woods and metal 
with no problem, as long as you don't 
try to force things. Too much feed 
pressure will stall the little 12-volt 
motor instantly. 

The drill's compact size lets it han- 
dle jobs in spaces too tight for ordinary 
electric drills. For example, my father 
used it to drill dash-top mounting 
holes for his car compass when he 
found the windshield interfered with 
my full-size Black & Decker. 


None of the other three tools is of 
much use outside of light-duty model 
making. All will do a fine job on balsa. 
The little circular saw zips right 
along, making nice clean cuts. The jig- 
saw produces very fine, intricate 
scroll cuts. And the sander smooths 
and shapes at a reasonable rate. 

Switch from balsa to quarter-inch 
plywood, however, and things bog 
down. I put a stopwatch on the circu- 
lar saw and discovered it would cut at 
about six inches per minute. The sa- 
ber saw was even slower. It slogged 
through plywood at about two inches 
per minute. At that rate, it would take 
you about eight minutes to cut a hole 
for an electrical outlet in a sheet of 
paneling. 5 

The fact that the tools are limited 
mainly to model making minimizes 
any need you might have for the op- 
tional portable power pack. Most of us 
build models within easy reach of a 
wall outlet. That makes the AC adapt- 
er a more practical power source. 

The drill and saws are $40.99 each; 
the sander is $30.99, the battery case 
(it takes two six-volt lantern cells) 
$5.99, and the AC adapter $10.99. The 
entire set of tools, plus power sources, 
is $152.95. All prices are postpaid.— 
A.J. Hand. 


MUST LIQUIDATE! 


Mail Order Returns 
| МАМЕ BRAND AIRLESS PAINTER 


PRONTO, VALVE. Compare & See 
Your Cost, 
Retail Value 599. 95» $39.95 


Adjusts from fine to heavy 
While supply lasts 


flow to regulate the exact 
amount of paint needed 4 
no matter what the job. 


PISTOL GRIP 
EASY HANDLE 
Just one touch sets 
| solid-state speed 
control — assures 
constant flow of 
| paint with little or no 
| hand fatigue! 


KITTEN-QUIET MOTOR 


u No earplugs needed 


here. Runs cool HERE'S HOW THE AIRLESS PAINTER'S 


without vibration. 


oM aor is per UNIQUE FEATURES GIVE YOU 
uaa TT s PROFESSIONAL RESULTS 


TWO POSITIVE Revolutionary new painting system 
SAFETY LATCHES actually flows most any paint onto 


S ILE о amem АМҮ SURFACE 
! MT I2? B II Approved d No was EXTERIORS 


clog with old paint. PICKET AND IRON FENCES 


e 
Ф 
VARIABLE GATE ° INTERIORS "T" 
CONTROL e SCREENS AND SHUTTERS 
Lets you change e KITCHEN CABINETS 
painting swath widths e FURNITURE 
from “% in. up to as e BRICK 
wide as 18 in. No ex- e STUCCO 
tra nozzles, tips, etc. Ф | 
SPACE-AGE ROUGH SAWN WOOD 


POLYPROPYLENECUP |— — —— — — — — ii 


Damp-wipe clean, keep HERE'S WHAT OUR PAINTER'S | 
Scratch and dent proof. : * cm са 
; A | Our Painter(214-452(MOR)) $ 39.95 {99.05 | 
Lightweight. Wide mouth | Wooster (Model 50) $141.75 
for easy filling. | pedi oon yee | 
Electro (Mode 
EASY CLEAN UP | Montgomery Wards (Model OST6322) 5 8357 | 
` NO THINNING NECESSARY ‚тим Quietness -— 
ur Painter most quiet of all listed above 
nlike virtually all regular spray guns, Ease of Clean Up of All Listed Above | 
the Airless Painter permits most paints Our Painter easiest of all listed above | 
and finishes to be used "as is." — Uniformity of Coverage 
; py ; ; = | А inter best of 5 models listed ab 
The Airless Painter's patented action lets you paint 400% faster than a 4” brush, | g Infinitely Adjustable Spray Width 7 | 
222% faster than a 9" roller. Think of the time you'll save! Holds true even on the | Our Painter best of 5 models listed above 
most difficult of surfaces - brick, cinder block, even stucco. Its Variable Gate No Mist Splatter Over Spray | 


Control covers a wide 18 in. swath for big jobs, а narrow "A іп. for trim and апу 
width in between. All with little or no masking needed. 


tt ett tg gg et ete gg g , , TT TTT TT TT Te gg i) 
"МАП COM PANY : MAIL COMPANY LIQUIDATORS 
| E 
LIQUIDATORS INC.: 
| B Please charge my Г] Master Charge ÛJ BankAmericard (or VISA) 
For Mastercharge or BankAmericard 
р == Address 
master charge 
.ا‎ d 


1407 Columbia Street — San Diego, Calif. 92101 
1407 Columbia Street San Diego,CA My Account No. is: ___Exp. Date 
(VISA) only: Phone in your order on 

| -—  —J—————À:— 00- Zip 


| Our Painter best of 5 models listed above | 


Please send Airless Painters @$39.95 each plus $5.00. for shipping and 
handling. (California Residents add 6% Sales Tax) 
й 
Zip Code 92101 Д PLEASE PRINT 
Telephone: (714) 239-3481 /2 Pues g 
= g Name. | | р р 
a 
our toll-free number: 1-800-854-6528 - 
lí 


\ and charge it. 


Sharpen your 
chain saw like a 


This 

revolutionary 

chain saw sharpener 

grinds arazor sharp 

edge on any size chain 

saw using a specially made 
grinding wheel. All you supply 
is a %" electric hand drill. The 
Pro Sharpener” assures the 
correct grinding angle and a 
built-in gauge maintains the 
proper guide height. 


— = = а ш ee کے‎ 


P.O. Box 1137 
Newington, Ct. 06111 


! Please rush _ Pro Sharpener(s) at $12.95 each plus 


$1.95 postage and handling per unit ($3.00 outside 
U.S.) Send check, money order or Master Charge. 


The Pro Sharpener produces | 
| No C.O.D.'s. 


а ground edge—much sharper M.C.& .. рур. Date 

than a filed edge. Comes com- | Conn. Hesidents add 796 sales tax. 

plete with three grinding нии 

wheels (enough for ир їо 30 | Еа с ——_ 


City 
| Important: To insure correct grinding wheel size 


| Indicate your Chain Saw Mfg. 
Saw Model: 


| 30 Day Unconditional money back quarantee. PS-119 


sharpenings) plus a hand file 
adapter. 


"Patents pending 


ick) 
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12! | ud - - 
ш 1011 Chestnut St, Burbank, Ca. 91506 Ш in Canada: Su 


Sunpak Division, Berkey Marketing Companies Box 1102, Woodside, N.Y. 14377 
ada: Sunpak Corporation of Canada, Inc., Ontario 
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PS readers talk back 
[Continued from page 4] 


to the left of voltage. But, in fact, you have 
voltage and current reversed. Consider a 
given angle (which is also time), in partic- 
ular where voltage is just crossing zero, 
going positive, At that point, current is al- 
ready positive. It is ahead of the voltage in 
your graph. 

This is a common mistake students 
make at the beginning of our electrical en- 
gineering course. F 

Alan R. Miller, Socorro, N.M. 


Author E. F. Lindsley had the diagram cor- 
rectly labeled, but in editing, the labels 
were reversed. 


Underground bibliography 


On behalf of all those interested in earth- 
sheltered buildings, | thank you for your 
frequent and informative articles on the 
underground movement. We are very 
much involved in all aspects of the devel- 
opment of underground space; most no- 
tably, we have recently formed the Ne- 
braska chapter of the American Under- 
ground-Space Assn. 

As you know, the biggest obstacle faced 
by people interested in underground and 
earth-sheltered structures is not knowing 
where to go for information. To solve this 
problem, we have compiled a 17-page 
bibliography containing 250-plus sources 
of material and information regarding all 
aspects of earth-sheltering. To obtain a 
copy of this bibliography, send a check, 
payable to Earth Shelters, Inc., for $4 for 
each copy desired, to cover printing, han- 
dling, and postage. 

Allan M. Ziebarth, President 
Earth Shelters, Inc., Box 52 
Downtown Station, Omaha, Neb. 68101 


G M's “firsts 


You have done your usual outstanding 
job of explaining the technical features of 
the new GM X-body compacts [April]. 
With regard to the various “firsts” 
claimed by GM, some historical observa- 
tions may be of interest. 

It is not fair to say that these autos have 
the first transversely mounted V6 power 
plant. That honor belongs to the Dino 
sports car produced by Ferrari in 1968. 

Very narrow, though true, is GM's claim 
thatthe X-body is the first auto to use a 60- 
degree V6 to power a front-drive car. 
Front-drive cars with 90-degree V6 en- 
gines have been marketed by Citroen (the 
SM) and Renault (the R30). 

What is unarguably to the credit of the . 
X-body models is that they are the first 
front-drive cars powered by a transverse- 
ly mounted V6 engine. During the devel- 
opment of these cars, GM used 40 Lancia 
Betas as test-bed autos. | 

Now that the 60-degree V6 engine is in 
production in America, it seems only fair 
to credit the company that first built such 
an engine in volume: Lancia, in the Aure- 
lia B10 sedan, which went on the market 
in May 1950. 

Karl E. Ludvigsen 
Fiat Motors of North America, Inc. 
Montvale, N.J. 


ON TARGET 


By PAUL WAHL 


Return of “Old Reliable” 


Favorite of buffalo hunters a century ago, 
the Sharps “Old Reliable" Model 1874 sin- 
gle-shot rifle has been recreated in a 
handsome new replica by Shiloh Rifle Co., 
37 Potter St., Farmingdale, N.Y. 11735. 
Last manufactured in 1881, the Sharps 
was the most powerful and accurate rifle 
of its day, often used tellingly at ranges 
over 1000 yards. 

The sample sent me for evaluation was 
the top-of-the-line Sporting Rifle No. 2 in 
caliber 50-90. It has a 30-inch octagon bar- 
rel, adjustable double-set triggers, barrel 
and tang rear sights adjustable for eleva- 
tion and windage, blade front sight, 
checkered pistol-grip buttstock and 
schnabel-type fore-end of black walnut. 
The receiver group and butt plate are col- 
or case-hardened; the barrel has a pol- 
ished blue-black finish. Weight is about 


934 pounds. This model is chambered for 
calibers 45-70, 45-90, 45-120, 50-70, 50-90, 
or 50-140. Of these, only the first is cur- 
rently factory-loaded; the rest must be 
handloaded with black powder (new 
cases are readily available). 

| was really pleased to see the high- 
quality workmanship and spitting-image 
details of this latter-day version of the his- 
toric Sharps "Old Reliable"—especially 
since it's made in the U.S.A. Price of the 
replica Model 1874 Sporting Rifle No. 2 is 
$527—less than half what you would have 
to pay for an original in fine condition. 
Any rifleman would be proud to have this 


new Sharps in his gun rack. 


In addition to the Sporting Rifle No. 2, 
the Shiloh Sharps line includes the Model 
1874 Military Carbine, Military Rifle, Hun- 
ter's Rifle, Business Rifle, and Sporting Ri- 
fle No. 3, as well as six percussion models 
of the 1863 type. 


New side-by-side double 

For nearly 20 years, Winchester hadn't of- 
fered a production side-by-side double- 
barreled shotgun on the domestic market. 
The company's Model 24 was discontin- 
ued in 1957, and Model 21 became a cus- 
tom gun in 1960. Incidentally, the latter 
special-order model is priced from $5400 
up these days. Now there's a new side-by- 
side double bearing the Winchester 
brand: Model 23 Pigeon Grade XTR. Like 
the excellent Model 101 over-and-under 
gun, it's made in Japan. 

Model 23 is a high-quality, box-lock 
smoothbore in 12 and 20 gauges. Receiv- 
er, trigger guard, and top lever are deco- 
rated with fine-line scroll engraving and 
have an attractive silver-gray satin finish. 


Rangefinder riflescopes 


No more "guesstimating" holdover on 
long shots. With Bushnell's new BDC/PRF 
variable 3X-9X scopes, you zoom the 
power to bracket the game between the 


The ventilated-rib barrels have a lustrous 
deep-blue finish; the bores are chromed 
to resist fouling and corrosion. Three-in. 
chambers accept regular and magnum 
234- and 3-in. shotshells. A choice of stan- 
dard barrel length and choke combina- 
tions is offered. The European-style pis- 
tol-grip stock and beavertail forearm are 
of first-class American walnut, hand 
checkered, with a durable high-luster fin- 
ish. The Model 23 has a single selective 
trigger, selective automatic ejectors, and 
an automatic safety. In 12 gauge, the gun 
weighs approximately seven pounds; in 
20 gauge, about a half-pound lighter. 
Maker: Winchester-Western Division, 
Olin Corp. (275 Winchester Ave., New Ha- 
ven, Conn. 06504). Model 23 Pigeon 
Grade XTR shotgun is priced at $830. 


stadia line and horizontal crosshair; the 
range in yards appears as a bright number 
in the prism at the top of the field of view. 
The Prismatic Rangefinder (PRF) has giv- 
en you the range. You dial the Bullet Drop 
Compensator (BDC) knob to the yardage 


indicated and aim dead on. The BDC is 
preset for the caliber of ammunition you 
use. 

The innovative BDC/PRF feature is avail- 
able only on Bushnell Model 70-5002 
ScopeChief VI Variable 3X-9X ($199.95) 
and Model 71-5398 Banner Variable 3X-9X 
($169.95). While the Banner model is a 
very good scope, | think that Bushnell's 
best—the ScopeChief VlI—with its overall 
higher quality, is well worth the extra 
cost. 

You can buy one of these scopes from 
your local dealer or direct from Bushnell 
Optical Co., 2828 E. Foothill Blvd., Pasa- 
dena, Calif. 91107. 


What's in a name? 
Some 30 years ago, there was a wildcat 


(nonstandard) cartridge called the “285 
OKH.” It had a 30-06 case necked down to 
seven mm (0.284-in. bullet diameter) with 
the shoulder angle of the 270 Winchester 
and featured duplex loading with an ex- 
tended flash tube to ignite the powder far- 
ther forward in the case. Without the du- 
plex loading, this subsequently became 
the "7mm-06." And, as often happens 
with good wildcats, 7mm-06 was adopted 
as a standard cartridge in 1957 with the 
introduction of the "280 Remington" — 
identical except for an 0.052-in.-longer 
case. 

Now, 22 years later, Remington has an- 
nounced the new “7mm Express Reming- 
ton"—an improved loading of the 280 
Remington in a cartridge that's inter- 
changeable with the latter. 

Between the 270 Winchester and the 30- 
06 in bullet diameter, the 7mm Express 
has a 150-grain projectile and outper- 
forms both guns in velocity, energy, and 
trajectory out to 500-yard range. This 
powerful, flat-shooting cartridge is ideal 
for long-range use on such game as ante- 
lope, deer, and, under some conditions, 
even larger species. And it doesn't have a 
magnum’s punishing recoil. 

Comparative performance at 500 yards 
(all with 150-grain bullet): 


7mm Exp. 270 
Rem. 30-06 Win. 
Velocity (ft-sec) 1763 1622 1415 
Energy (ft-lb) 1035 876 667 
Trajectory (in. below 
line of sight) 46.7 51.8 59.7 


Remington's popular Model 700ADL 
and 700BDL bolt-action rifles ($271.95 and 
$323.95 respectively) are chambered for 
7mm Express Remington. The ammo lists 
at $10.90 for a box of 20. Remington Arms 
Co., Inc., Bridgeport, Conn. 06602. 


New book 


Score Better at Trap and Skeet is the next 
best thing to private lessons from author 
Fred Missildine, America's foremost shot- 
gun instructor. 163 pages, illustrated. 
$10.95. Winchester Press, 205 E. 42nd St., 
New York, N.Y. 10017. 
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Special Formal a. 
50x Phare Eden 


| HEAVY-DUTY ТОРАК 

| "ASTING BLOCK- HATO RAN : 

| HEAD GASKET LEAK REPAY f 
ABSOLUTELY NO SEEPACI 


| ALSO T 
"NER PUMP SEAL LUBRICA? 
SCALE AND RUST RESIST 


ҮТ ЖИГИ 5 


Each Fall millions of gallons of anti- : 
freeze (derived from oil) are purchased, E 


installed, and wasted! 


Check your coolant. If it's dirty and has | 
been used more than a few seasons — E: 


replace it with a fresh coolant solution. 


And to protect your new investment, E 
and the engine, from leaks and seep- f 


age just add a can of BAR'S LEAKS. 


HOWEVER: 


{+ your old anti-freeze solution is still É 
clean....merely add a can of BAR'S f 
LEAKS for continued protection against: E 


RUST and CORROSION 
LIME & SCALE BUILD-UP 
SEEPAGE 
and LEAKS 


BAR'S LEAKS... The easy way to | 


help save millions of gallons of oil each E 


season! : 


IT'S PELLETIZED 


Bar's Leaks is used world-wide on most new car 
assembly lines and is protected by U.5. Patent Num- 
bers 2,580,719 and 2,935,189. 


FRE-BAR, INC., Dept. V-11, Р.О. Box 65, 
Holly, MI. 48442. Plant Locations: San Jose, 
CA; Taylor, MI; Lawrenceville, GA; Spring- 
field, MO; Harrisburg, PA; Kingsville, Ontario, 
Canada; Tokyo, Japan; Barcelona, Spain; 


Pinetown, South Africa; Sydney, Australia; [ 


Papakura, New Zealand. 


Oil-burner hazards 
— you can avoid sinister 
carbon buildup 
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Oily, fluffy carbon deposits on slotted air 
ports of the oil burner's blower mean 
trouble. A finger check of these ports 
should reveal only some dust and dirt. 


Squeezing every bit of heat from your 
oil burner is important these days, but 
don’t forget about safety. Our family 
learned this lesson last winter when a 
furnace professional fme-tuned our 
burner to extract the most heat from 
every gallon of oil. After his visit, we 
suffered a winter-long plague of 
throbbing headaches, accompanied by 
a strange feeling of listlessness. No 
one realized until spring that the oil 
burner was feeding carbon monoxide 
and other combustion gases directly 
into the house. 

The furnace pro had special instru- 
ments to analyze stack gases, draft, 
and stack temperature. Even so, he 
made too fine an adjustment of the 
burner’s nozzle position and air sup- 
ply. The result: poor combustion, with 
the dangerous combustion gases flow- 
ing back through the burner. From 
there, it was a short path to the circu- 
lating fan and through the ducts to 
our living quarters. 
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Newly cleaned oil- 
burner gun had to 
be removed from 
furnace for scrap- 
ing after author 
discovered carbon 
buildup at nozzle 
and ignition points. 
Though parts aren't 
visible with burner 
installed in the fur- 
nace, running à lit- 
tle stick or wire in- 
to the circular gun 
housing will test 
for carbon buildup. 
If huge lumps are 
dislodged, the burn- 
er needs adjusting. 


a Rew, am 


Smeary black deposits on inside burner 
housing and on the blower vanes in- 
dicate that combustion gases are com- 
ing back into your home through burner. 


You can do a few rough-and-ready 
checks to see if this hazardous condi- 
tion is affecting your burner (see pho- 
tos). Be sure to flip off the main burner 
switch so it won’t kick on while you’re 
checking. 

For a more sophisticated check, con- 
tact your local air-pollution-control 
authority and ask to borrow a pollu- 
tion-detection device. It'll pump up a 
sample of the questionable air, and 
measure pollutant content in parts 
per million. Be sure to keep the burn- 
er running while testing, and take 
your samples close to the burner air- 
inlet slots and around the housing. 
Remember—with the power on, don’t 
put your hands close to the burner to 
make these tests. The ignition trans- 
former delivers extremely high volt- 
age and deserves respect. 

Whichever test you use, if you find 
carbon monoxide or carbon in the 
wrong places, call for some skilled oil- 
burner service.—E. F. Lindsley 


itnever needs water. 
Ever. 


Andneither do they. 


First there was only one. The JCPenney Battery. 
The first maintenance-free battery. No water to add or check. 
Not even filler caps. Just power. Now there are three more. 
Three equally maintenance-free batteries. The JCPenney 


3, 4, and 5 year batteries. Still no water to add or caps to 
fool with. But now you can choose the power you need 
and the price you want to pay. The JCPenney 3, 4 and 

5 Year Batteries. Take your choice. 
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The 


JCPenney 
3 Year 
Battery 


315 Amps —(Group Size 24) 
Cold Cranking Power 


Limited 3 year Warranty 

THIS BATTERY IS WARRANTED 
AGAINST FAILURE TO ACCEPT 
AND HOLD A CHARGE FOR 

3 YEARS WHEN USED IN 

YOUR PRIVATE CAR OR TRUCK. 


This warranty is void if the battery's 

failure is due to customer abuse, misuse, 
accident or negligence or if an electrical 
test performed by JCPenney shows that 
the failure was caused by the automobile's 
electrical system 

e |f it fails during the first year—we will 
replace it free. e If it fails during the 

2nd year, we will allow $20.00 towards the 
purchase of a new battery. € If it fails 
during the 3rd year, we will allow $10.00 
towards the purchase of a new battery. 
Just return it with proof of purchase to the 
nearest JCPenney auto center for Service. 


JCPenney 
4 Year 
Battery 


410 Amps (Group size 24) Е 
Cold Cranking Power 


Limited 4 year Warranty 

THIS BATTERY IS WARRANTED 
AGAINST FAILURE TO ACCEPT 
AND HOLD A CHARGE FOR 

4 YEARS WHEN USED IN 

YOUR PRIVATE CAR OR TRUCK. 
This warranty is void if the battery's 

failure is due to customer abuse, misuse, 
accident or negligence or if an electrical 
test performed by JCPenney shows that 
the failure was caused by the automobile's 
electrical system 

e |f it fails during the first 2 years—we will 
replace it free. e If it fails during the 

3rd year, we will allow $20.00 towards the 
purchase of a new battery. * If it fails 
during the 4th year, we will allow $10.00 
towards the purchase of a new battery. 
Just return it with proof of purchase to the 
nearest JCPenney auto center for Service, 


The 
JCPenney 
5 Year 
Battery 


500 Amps (Group size 24) 
Cold Cranking Power 


Limited 5 year Warranty | 
THIS BATTERY IS WARRANTED 
AGAINST FAILURE TO ACCEPT 
AND HOLD A CHARGE FOR 

5 YEARS WHEN USED IN 

YOUR PRIVATE CAR OR TRUCK. 
This warranty is void if the battery's 

failure is due to customer abuse, misuse, 
accident or negligence or if an electrical 
test performed by JCPenney shows that 
the failure was caused by the automobile's 
electrical system 

e |f it fails during the first 3 years—we will 
replace It free, © If it fails during the 

4th year, we will allow $20.00 towards the 
purchase of a new battery. © If it fails 
during the 5th year, we will allow $10.00 
towards the purchase of a new battery. 
Just return it with proof of purchase to the 
nearest JCPenney auto center for Service. 


The JCPenney Batteries 


The Full Line of Maintenance-Free Batteries. 


1979 JCPenney Co., Inc. 
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HELP YOURSELF 


WORK IN COMFORT WITH NORTON 
PROTECTIVE PRODUCTS. 


safety products, makes home per- 
sonal protection to the same high 
standards of professional quality. 


We want you to be properly pro- 
tected whenever you work 
with tools, especially 


power tools. | Look for them at your 
That's why we make сй D hardware store, home 

Norton personal pro- Item, M center, or wherever you 

tection as comfortable W buy your paint and tools. 

as possible. Lightweight. ' We want you to be 

Made to fit properly. protected. Comfortably. 
Comfortable. So you'll 

wear them. 


NORTON 


Norton makes a full line of personal protection including protective glasses, goggles, eyeshields, face shields, 
hard hats, respirators, dust masks and hearing protectors. 


Norton, a leader in industrial 


Earn while you learn at home, 
Millions of jacks in gas and auto 
service stations, trucking firms, 

body shops, riggers, factories and 

farms need servicing . . . most 

b x, Uf which you can learn to repair. 
" We show you HOW. Start spare 

_ lime in your basement or garage. 

Big opportunity for mechanics. 


Hydraulic Log Splitter ° 
PARTS ALSO AVAILABLE TO "BUILD YOUR OWN" 


* Toke the back breaking drudgery 
out of woodsplitting. Solit logs for your 
own firewood: Split logs as a profitable 

 fideline, Let your log splitter ewn 
money for you ona rental basis. Splits 
pre-cut lengths up to 26" with 10.5 

fon force. Fost splitting cycle time, 


Hydraulic Jack Repair Manual Co., Inc. 
10-seconds. BRAND NEW . ы 


О. BOX J= STATEN ISLAND, М Y. 10314 


The WOODCHUCK ls a unique primary or 
supplementary healing system, featuring 
positive lockdoors, fire brick lining, cast 
Iron grates and secondary heal exchanger. 
For more Information: WOODCHUCK, 
119 S. Dewey, Eau Claire, WI 54701. 


F Distributor and Dealer inquiries welcome. 
Division of DAMART Inc. 


* Powered by 5-HP Briggs engine. Foti 2-stage purnp. 
Detent control valve automatically returns tà neutral at end 
ef force siroke and return stroke. All top quality components 
and construction, 


( Shpg. wi. 300 Ibs. ) 


* BUILD-TOUR-OWN" ond save. We can furnish top дооту ` 
components to build other sizes. Write us for description ond 
prices. Send for our catalog. 100's of other items. 


SURPLUS CENTER Ро i cca Sasol. 


Home heating 
[Continued from page 65] 


house. A conventional burner can 
only be on or off; the more it’s on, the 
less it is subject to standby losses. 
Theoretically, if a burner could modu- 
late over a wide enough range, it 
would run throughout the heating 
season and operate at the highest pos- 
sible efficiency all the time. 

“With a vent damper and electronic 
ignition, our boiler operates at a sea- 
sonal efficiency of 76.2 percent based 
on the DOE tests,” reports Jack Sar- 
gent of Teledyne-Laars. “And it re- 
mains within three percentage points 
even at the lowest firing rates.” 

Just how much energy low-volume 
boilers save should be clearer when 
results are in—sometime next year— 
from a field test being conducted by 
the DOE-sponsored home-heating 
testing-and-development program at 
Brookhaven National Laboratory. 


Heat Transfer Module 


Another unusual gas heating sys- 
tem now on the market may be famil- 
iar to PS readers. Amana's Heat 
Transfer Module, developed from 
space technology by its parent compa- 
ny, Raytheon, was first mentioned in 
our September '72 issue. An article, 
"A Furnace the Size of a Soccer Ball," 
in February '73 explained it in more 
detail. As that title implies, the HTM 
was a very small furnace, primarily 
because of the efficiency of its unusual 
heat exchanger, a matrix of thousands 
of fused steel balls. 

Today, the steel balls are gone, re- 
placed with more conventional fins 
and tubes, but the furnace is still 
small and efficient. (Amana combines 
it with an electric air conditioner and 
sells the complete system only.) "The 
ball matrix was very difficult to man- 
ufacture," explains Chuck Muller, an 
Amana engineer. "The fin and tube 
heat exchanger we now use is actually 
a little more efficient than the old de- 
sign and it's much more durable." 

In the center of the heat exchanger 
is a powered burner. It's called that 
because a blower supplies its combus- 
tion air. А standard gas burner is open 
to the atmosphere. In a powered burn- 
er the blower draws in the proper 
amount of air to mix with the gas. 
That means the system can burn with 
less excess air than is normally re- 
quired for complete combustion. Effi- 
ciency is improved because excess air 
tends to cool down the system. 

"Our HTM, depending on size, will 
operate with a seasonal efficiency of 
81% to 84 percent," says Muller. 

Traditionally, boilers and furnaces 
have been designed to send a lot of 

- Continued 
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This winter, work 
in the Reddy Heater 
comfort zone. 


Come out of the cold. And into the comfort zone. 
The Reddy Heater comfort zone. 
Reddy Heater is a lightweight, super portable oil-fired 
heater that transforms the coldest garages, workshops 
and other unheated buildings into warm work areas. 
: There's no installation. Just fill the tank and 
2. EE EC. om plug in for instant heat” 
£7  . = HS \ 8 Best of all, Reddy Heater costs just 
= | К pennies an hour, and most models run 
up to 14 hours on one filling. 

So, this Winter, work in a comfort 
zone. The Reddy Heater comfort zone. 
liie be all the warmer for it. 

en kerosene or #1 fuel oil. Blower and automatic oe 
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With Elmer's Latex Caulk, 
easy does it every time. It's 
tough, flexible, and works on alu- - 
minum, cement, brick, plaster, 
wood and stucco. So you can 
seal the cracks and openings 
around windows, doors, flash- 
ings, masonry and chimneys 
just like a pro. And its fast drying 
formula resists sag, stain and 
| Bou mildew. 
" What's S also gent is Elmer s easy-to-apply consistency. It allows a 


smooth application. Then А сап paint It in as little as 30 minutes. 
B And whether you're caulking 


indoors or out, it's an economical 

way to help you save money by 
conserving energy. 

! Of course, Elmer's is non- 

. flammable* non-toxic* and washes 


FREE BLUEPRINTS and TRIAL LESSON 
—for your greater success in Building 


Beginners, craftsmen, even foremen and 
superintendents, have sent for these free 
blueprints and trial lesson in Plan Readin 
as a means of trying out Chicago Tech's 
home-study Builders training. Learn how 
you can master Plan Reading—Estimat- 
oF const the practical details of all types 
construction in your spare time at 
home. Mail coupon below or phone 
TOLL FREE—see how you, too can pre- 
pare for a better job—higher i income, or 
start your own contracting business. 
e PHONE TOLL FREE (24 HRS.) 
1-800-528-6050 Ext. 810 


CHICAGO TECH/School for Builders 
2000 S. Michigan Avenue, Chicago, Ill. 60616 


| | 
H/Sc Veterans Î | 

берь PS-1 15 2000 S idichigan Ace, Check — - ир with water. It's all you need " 

1 i i make caulking easy on yourself. 

|| 

7 жые тат те а Frea ане? шени ns - * As defined by Federal Hazardous Substances Act. 

- obligation—no salesman will call. : | ^^ oN 

J | Yes | z b 

i:  ——— ЩЕ l a 22 BORDEN) 

l ADDRESS 1 All latex айа —À paints can be used “@ (Bc 0R Dt i ) Elmer's. 

4 jj, M < ^ — $1 E on top of Elmer's. 0o When results count. 


Use your chain saw to make 
lumber from logs and trees. 


ALASKAN 
MK IlI 
LUMBER MILL 


Just pair up the world famous Granberg 
Alaskan Lumber Mill with your chain saw. 
The MK III makes precision milled lumber | 
from rough logs and trees. Clamps on 
the bar of any chain saw. Mills lumber 
in thicknesses of 1/2” to 13; widths to 
54 any length. Safe, easy to use. 


Sharpen your own chain saw. 


The secret to effective chain saw work is 
asharp chain. Sharpen your chain right 
on the saw- save time and money with 
the Granberg 106A File-N-Joint® 

Sharpens cutters, lowers depth gauges 
on all makes and sizes of saw chain. 
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SEND FOR INFORMATION ON GRANBERG MILLS & SHARPENERS. 

B Name PS 11 

Street 
N Ciy —  —  — State Zip 

GRANBERG INDUSTRIES, INC. 200 So. Garrard Blvd., Richmond, CA 94804 

GRANBERG INDUSTRIES, LTD. 7810 Express St., Burnaby, BC V5A 174 
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Home heating 
[Continued] 


heat up the chimney deliberately. 
Flue gases contain water vapor, 
among other things, and the object 
was to keep it from condensing. If tem- 
peratures fall below the dew point, a 
corrosive brew results that can dam- 
age both heat exchanger and flue. 
When fuel was cheap, you could throw 
away Btu to skirt the problem. 


Condensing systems 


Now the picture is different. So new 
systems are being designed to wring 
every possible Btu out of the fuel by 
cooling the flue gases below the dew 
point, which brings a sizable benefit. 
As the vapor condenses, it releases 
large quantities of heat called the la- 
tent heat of vaporization. With a gas 
heating system, that can mean a nine 
percent improvement in efficiency. Of 
course, it creates problems, too, in 
dealing with the corrosive liquid that 
results. So new materials, mostly 
plastics and ceramics, are being ex- 
amined for possible use in corrosion- 
resistant heat exchangers. 

Getting rid of combustion gases, 
even without a strong draft, is no 
problem. The new-technology burners 
force them out of the system, regard- 
less of temperature. In some designs, 
so much heat is extracted from the 
gases that no chimney is needed; the 
now-warm gases can be vented 
through a plastic tube and routed out 
through a hole in the wall. 

A powered burner, similar in con- 
cept to that used in Amana’s HTM, is 
one possible approach (see the dia- 
gram of the Foster-Miller prototype). 
A powered burner could be paired 
with a high-efficiency heat exchanger 
that Would cool the exhaust gases be- 
low the dew point. One such design 
(see diagram of Thermacore system) 
uses heat pipes, those super-efficient 
hedt-transfer devices that have been 
used for everything from cooking a 
roast to keeping the permafrost cool 
below the Alaskan pipeline. 

But most condensing systems now 
under development use a pulse-com- 
bustion burner. You may remember 
from my October article on oil-fired 
heating systems that a pulse-combus- 
tion oil-fired boiler, the Turbo Puls, is 
about to be marketed by a Swiss com- 
pany. A gas-fired boiler, the Hydro- 
pulse, made by Hydrotherm in North- 
vale, N.J., is already available. 

In pulse combustion, a small charge 
of fuel and air is ignited by a spark 
plug in the combustion chamber. A 
small explosion takes place and com- 
bustion products are forced out into 
the heat exchanger/exhaust pipe, 

Continued 


Introducing. . . 


| 88 
The only electronic air freshener approved TOD E 


Now, through this exclusive scientific breakthrough, indoorair can be 
purified in exactly the same way outdoor air is purified by lightning during 


a thunderstorm. 


Think of that sweet "country fresh air'' smell 
following a thunderstorm. That's actually the 
absence of odor. The electrical activity in the 
air created by lightning adds a small nega- 
tively-charged electron to each oxygen mol- 
ecule in the air. Science has long recognized 
the miracle of this phenomenon known as 
ionization. Amazingly,theseionized molecules 
combine with any odor-bearing molecules in 
the air — destorying them. 

The Environ-air unit's patented process 
electrostatically creates these same nega- 
tively-charged oxygen molecules that per- 
meate any enclosed space and attract odor 
molecules like a magnet until they're totally 
“neutralized.” 


BEFORE ENVIRON-AIRE 

There were two ways to control odors: Dilute 
—constantly recycle fresh air to dilute odor 
molecules or deodorize—constantly mask 
odor with a heavy perfumy scent. Now, with 
Environ-air, there's a third, more effective 
and highly scientific way. Andthat'sto destory 
all organic odor molecules electronically. 


WHAT THE ENVIRON-AIRE IS NOT 

It's not a one-shot cover-up. It doesn't mask 
odors—it destroys them electronically. And 
it kills tough odors continuously —not tem- 
porarily like sprays, wicks, stick-ons, etc. 
There are never any chemicals to buy, bulbs 
to burn out or filters to replace. The unit uses 
Apa as much electricity as a 25-watt light 


WHAT IT IS 

The Environ-aire is acontinuous air-cleansing 
process so unique it's patented. It uses the 
latest in space-age electronic technology to 
create the first energy and cost-efficient air 
purification system for the home. Even in a 


smoke-filled room, you will be breathing only 
clean, fresh air all day long. 


FORCED AIR — THE MOST IMPORTANT 
NEW FEATURE INNOVATION 

One of the secrets of this new system is that it 
keeps the ionized air in constant motion. The 
Environ-aire is the only electronic air fresh- 
ener that continuously "pumps out" ionized 
oxygen molecules into the air, peram 
every square inch of space—ready to attac 
and deactivate any odor-causing molecules 
instantaneously. Keeping the ionized air cir- 
culating is such an important factor that so- 
called “space age" air fresheners without it 
are truly outdated. Without it, odor-killing 
molecules simply fall to the ground near the 
unit, rendering them useless against odors. 


A DUST-FREE ENVIRONMENT: 

AN UNEXPECTED BONUS 

The Environ-aire also de-activates dust parti- 
cles suspended in the air. The ionized oxygen 
pumped into your room will attach itself to 
any impurities in the air, causing them to fall 
to the ground. Ahhhh...what's left is pure, 
clean air. 


PROVEN EFFECTIVE IN HOSPITALS, 

FISH MARKETS, PET SHOPS & MORE 

Prior to this special introduction to con- 
sumers, hundreds of Environ-aire units were 
used by businesses with their own peculiar 
odor problems. After usi ng itfor over 8 months 
they found it to be the only answer to annoy- 
ing, persistent odors. Why? Because it out- 
pero other systems in what it does and 

ow it does it. 


TO USE IT IS TO LOVE IT 

You will feel the difference immediately. The 
Environ-aire will cleanse any 20' x 20' room of 
odor-causing molecules within just 5 minutes! 


€: CAMBRIDGE INTERNATIONAL, Inc. 


U.S. Government Patent No. 3,925,673 


Imagine how exhilarated you'll feel with a 
fresh supply of ionized oxygen surrounding 
you day and night! 


CLEAR THE AIR ONCE AND FOR ALL 

In the kitchen... bathroom... basement... 
nursery...pet areas...smoke-filled offices. 
Use it anywhere stale, musty, offensive or 
pungent odors are a problem. The attractive 
wood-grain unit is compact— 10" x 6" x 4" deep 
—and lightweight—only 8 pounds. It can be 
wall mounted as an inconspicuous permanent 
fixture where annoying odors tend to ac- 
cumulate. Or, it can be moved from place to 
place as needed, taking up little space on a 
shelf or floor. And installing it is simple—just 
plug it in. It uses regular household current. 


LET YOUR NOSE PROVE ITS 
EFFECTIVENESS IN YOUR HOME 

OR OFFICE 

The Environ-aire may sound too good to be 
true. That's why we offer a 30-day trial period 
and ask you to really give it a workout. For 
starters, simply turn the unit on, then cutup a 
big, juicy onion. No tears. No smell. 


SOLIDLY BACKED 

If anything goes wrong with your unit during 
the first year Environmental Electronics Cor- 
poration will repair it— without charge. 
Although the Environ-aire is built to last and 
be virtually maintenance free, it's still nice to 
know the manufacturer is service conscious. 


SPECIAL INTRODUCTORY PRICE 

The Environ-aire is manufactured for Cam- 
bridge International by EEC. We are offering 
this exciting new product directly to our cus- 
tomers exclusively through the mail for only 
$99.95 duringournationalintroduction. Order 
one at no obligation today. 


Dept. P-11C 


8700 Waukegan Road Morton Grove, Illinois 60053 (312) 966-5510 poco idi Él ia tl S E 
5 UNBREAKABLE PROMISES WE MAKE TO YOU Nu | Cambridge International, Inc. Dept. Р-11С | 
We promise that each exciting product we introduce to you has been carefully evaluated || 8700 Waukegan Rd.. Morton Grove, III. 60053 
and judged by an independent panel of consumers and found to be: | [] dua pian me ________ Environ-aire unit(s) at just $99.95 each plus $5.00 | 
; ! PENNE shipping & handling. (Ill. residents add 5% tax.) | understand that if | am not 
F A Penne vue ata specie pe absolutely satisfied with my purchase, | may return it within 30 days for a | 
|J. Covered by the manufacturer's own warranty plus our added 30-day money-back ' | | re 
guarantee | O Check or MO enclosed. Г] Charge to: [] Visa Г] Master Charge | 
4. Excellent enough to earn government approvals or UL listings (when applicable) | Р Exp. Date | 
5. Developed from the most advanced technology available | н а иа UR паа ЖЫЛ NN NNI | 
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Credit Card Customers call Operator #214 | Address. t m н | 
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Unique antenna for your 
apartment, attic, or rooftop. 


Д / eer T 


Floor to ceiling pole model for А 
apartments. (Plant hangers op- ы 
tional.) 


TV ANTENNA 


mini-size Electronic Antenna 


i 
Attic or garage installation. 
| Ideal for homes and where 
; | rooftop antennas are re- 
~ | stricted. 4 models for all recep- | 
7 [ tion situations. 


a LL NR چ‎ 


ath b X*PATENT PENDING Housing contains exclusive 
electronic circuit board that 
lets antenna work similar to | 
... SO easy to put up, yourself! One Noo Ша чады 


First new antenna idea in years, for apartments, city and suburban homes. Helps 
eliminate "ghosting" and improves reception on TV Channels 2-69. 

Designed to replace and outperform TV "rabbit ears”; sized to fit and work 
inside apartments, attics, garages or outside on roof. Installs quickly, easily with 
simple household tools. Five models for all reception conditions. 

Two models with built-in rotor that turns antenna 360° to align antenna with 
stations in different directions for best reception. 

Get this remarkable, compact answer to your TV reception problems, and 
enjoy your favorite TV programs more than ever. 


been the leader in outdoor TV antennas. TV service 

dealers have different Winegard models for every installa- 

tion need or problem. Winegard antennas work better 

longer, because they are built to last. Anodized aluminum p— 

construction to resist weather. » 
Wherever you live, a Winegard TV antenna works to give you 

the best possible reception on all available channels. 


Call your Winegard service dealer today! 


WINEGARD. 


\\\ (& The WINEGARD Company, 3000 Kirkwood St., Burlington, lowa 52601 


TELEVISION SYSTEMS 
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Home heating 
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leaving a low-pressure condition in 
the combustion chamber. This opens 
up the valves to admit a fresh charge 


of air and gas. Hot products remaining | 


from the first pulse ignite the mix. A 


spark and a blower are necessary only | 


on the first pulse. 

Pulse combustion is actually an el- 
derly technology, used most notori- 
ously in the German V-1 buzz bombs 
during World War II. In the mid-'50's 
a Canadian company first applied it to 
a heating system, a boiler called the 
Pulsamatic. "Their selling price was 
about three to four times that of con- 
ventional gas boilers," says John Pen- 
ny of Hydrotherm, "and when gas was 
cheap, nobody cared that they would 
save 30 to 40 percent on fuel." 

Pulse combustion is a natural for 
condensing heating systems because 
the pulses force the exhaust gases out 
the exhaust automatically. With a 
powered burner, the fan must run con- 
stantly, and that takes electricity. 

Pulse combustion has another ad- 
vantage over a standard powered 
burner: The exiting gases are very 
turbulent. "The hot gases take the 
form of a rolling doughnut," explains 
Conrad Yankee, whose company, 
Yankee Engineering, is working on a 
pulse-combustion boiler. "These roll- 
ing doughnuts progress down the 
pipe, scrubbing the sides and transfer- 
ring a lot of heat in the process—al- 
most twice as much as an ordinary 
burner." Thus the heat exchanger can 
be smaller and cheaper and still cool 
the gases to below the dew point. 

The Hydropulse operates at a 
steady-state efficiency of 91 to 94 per- 
cent, according to the company. And 
since it's a sealed combustion system 
with minimum standby losses, it's 
seasonal efficiency is not much lower, 
the company claims. The efficiency 
tests formulated by the DOE do not 
measure the heat captured by con- 
densing flue gases. Consequently, Hy- 
dropulse will not be required to partic- 
ipate in the FTC consumer informa- 
tion program until new testing meth- 
ods, now being set by the National 
Bureau of Standards, are ready. 


Pulse-combustion R&D 


Two projects are currently under 
way to develop a pulse-combustion 
furnace. The American Gas Assn. 
Laboratories and Lennox Industries, 
under a Gas Research Institute con- 
tract, are developing one, and Whitta- 
ker, a California company, is working 
on another under a DOE/Brookhaven 
contract. But making a commercially 
viable pulse-combustion furnace is 

Continued 


Learning is fast and easy with the Heathkit 
Automotive Electrical System Program. 


You gain the skill to diagnose and correct 


problems and keep your car's electrical a 


system in top working order. — — 


WINNER 
Award of 


Distinction 
Highest award of the 
Society for Technical 

Communicators 


This professionally-designed program gives you a 
complete understanding of the principles of automo- 
tive electrical systems, as well as a practical guide to 
identifying and correcting common problems. 
The program has four parts covering in depth: 

e Electrical Principles of the Automobile 

e The Starting System 

e The Charging System 

* Accessories and Body Electrical 
You'll Know how to test each part of your starting 
and charging systems, how to repair all lights and 
accessories, and how to keep your electrical system in 
peak condition. 


This award-winning program combines clear, color 
visuals with audio cassettes, so you see and hear each 
step. This is reinforced by a programmed instruction 
text that organizes the material into easy-to-follow 
steps. Each step has its own test questions that assure 
you of a thorough understanding before proceeding to 
the next step. 


Learning is further reinforced by optional experiments 
and projects performed by you on your car. Experi- 
ments are designed to give you hands-on experience in 
identifying, testing and maintaining each component of 
your electrical system. Common automotive tools and a 
meter like the Heathkit Engine Analyzer CM-1050 are all 
YOU need. 


If coupon is missing, write Heath Co., Dept. 016-592, 
Benton Harbor, MI 49022. Or call (616) 982-3411. 


The Heathkit Automotive Electrical System Program is 
much more than just a book to read. It's fun, it's fast and 
it's thorough. It's the program mechanics use to pre- 
pare for the NIASE certification exam in electrical 
systems. And it's available to you now directly from 
Heath Co. 


Compare the low price of $79.95 with other school or 
home study programs and you ll come to the same con- 
clusion hundreds of others have come to: the Heathkit 
Program is one of the most effective, most economical 
self-learning programs available. Use the handy mail- 
order form or phone for yours today. 


If you are not completely satisfied with your Heathkit 
Electrical System Program...or if, after completion of 
the program, you fail to pass the electrical system 
exam given by the National Institute for Automotive 
Excellence...simply return within 90 days for a com- 
plete refund of the purchase price. You can't lose. 


Please send me. — Heathkit EAC-7 Automotive Electrical 
System Program(s) at $79.95 each (Michigan residents 
add 496 sales tax), plus $4.50 each shipping and handling. 
My O check, О money order for $ 


is enclosed. Or charge to O VISA/BankAmericard 
[1 Master Charge Code No. 


Expiration 
Card No. ہے‎ eg Eo ЦРТУ date 
Мапата 
Necessary to send merchandise 
Name 
Please print 
(iat | me ccc — ————— 
Spo M P "E — — — State 
AE-125 Zip —— 


Send to: Heath Co., Dept. 016-592, Benton Harbor, MI 49022 
Prices are mail order and subject to change without notice. 


ls ion deficiency 
athreat to your life 
when you drive? 


Do you lose your temper or your judgment 
or even your concentration when driving? if 
you do, it may be because youre breathing 
unbalanced ion-starved air. 

"Think of it this way. When you're walking in 
the mountains or by the seashore the 
negative-positive ion balance in the air is 
ideal, with negative ion density between 2000/ 
4000 per cubic centimeter. (In a moving car or 
other vehicle there is usually only 80-100 
negative ions per cubic centimeter. And far too 
large a proportion of positive ions.) The 
important thing is: Negative ions are good for 
you and help you: positive ions make you 
grumpy and tired and affect your judgment. 

Now, space age technology has produced 


theBionaire 300 so small it fits into the palm of 
your hand and weighs only 4 oz. 


4'x3V; x1" 


The Bionaire 300 fits on your dashboard 
without obstructing your view. No interference 


with your radio or CB. Keep your windows | 


open or closed. 

The Bionaire 300 has 100° solid state cir- 
cuitry. No moving parts to wear out. Tested in 
the coldest Canadian weather, it is built to give 
you many years of maintenance-free service. 
It has a multi-point ion source and provides the 
highest ion output of any self-contained unit of 
Its size. 


The Bionaire 300 can be used with total | 


peace of mind. No exposed high voltage 
wires, no sharp corners, no light reflecting sur- 
faces to distract you. 

The Bionaire 300 is completely self- 
contained, so no under-dash power pack is 
needed. You dont drill or tap the ignition coil. 
To install, simply attach the two-wire connec- 
tion to your fuse box or ignition system. The 
unit operates automatically when you switch 
on the ignition. The solid state pilot lamp tells 
you its working. Bionaire 300 uses exactly 
Ve watt D.C. power. It may well be the best 
investment in car safety you ever make. 


New! A home-office unit the size of a cigar | 


box that is efficient for a 15° x 15° room. 


| B-V Distributors, P.O. Box 510, 


| Grand Island, New York 14072 n ı04 | 


I'm sold on healthy, energized air in my car or home. 
Please send me. delivery included, for a complete money- 
back 21 day trial: 
| [ ]The Bionaire 300 (for my car) at $89.00 
| O The Bionaire 100A (home-office unit) at $119.00 
(N.Y. and Ontario residents add sales tax) 
I may return either item undamaged within 21 days and get 
a full refund if | am not satisfied. | enclose my [7] check 
Д С money order for $______ or, please charge my 
O Visa [ ] Mastercharge C] American Express. 


| ам —— 


— Expiry date 
i Signature ___ 


(necessary to ship merchandise 

{ Мате 
Address 

i City 

| State 

| Zip Code | 

B am sum auum amm amm am ee es — a€— د‎ 


| n m шы ia Em 


| 
| 
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trickier than making a boiler. The 
problem: noise. The same noise that 
gave the buzz bombs their name also 
occurs in a pulse-combustion heating 
system. In a boiler, the surrounding 
water jacket tends to muffle the 
sound, but there’s nothing to hide it in 
a furnace. Whittaker is attacking the 
noise problem by redesigning the 
pulse head itself. The AGA Labs/Len- 
nox unit uses a muffler. Field tests of 
it will take place this heating season, 
and more extensive market tests are 
scheduled for next year. Efficiencies 
in the low 90’s are expected. 

Another pulse-combustion boiler, 
quite different from the Hydropulse, 
is being developed by Yankee Engi- 
neering. While a pulse-combustion 
boiler, developed under a DOE/Brook- 
haven grant, is at the heart of the de- 
vice, it also includes a solar loop that 
can be actuated with an optional con- 
trol and pump module. The basic 
pulse-combustion/solar boiler would 
produce space heat and domestic hot 
water in a compact, inexpensive pack- 
age that would be easy to install and 
service. The system is modular, and 
designed to incorporate many new 
technologies as they become avail- 
able. Company tests of a prototype 
unit have shown seasonal efficiencies 
in excess of 90 percent without the so- 
lar module. 


Gas-fired heat pumps 


Once you've squeezed out most of 
the Btu in the gas you burn by captur- 
ing the latent heat of vaporization, it 
takes what may appear like a thermo- 
dynamic sleight-of-hand to get more 
heat from the fuel. The proper genie 
for this job is, of course, the heat 
pump. Most PS readers are familiar 
with the heat-pump principle. Elec- 
tric units have been around for years 
[PS, July '78]. 

A heat pump is essentially an air 
conditioner that is reversible. It uses 
mechanical energy to move heat from 
a cooler to a warmer location, the re- 
verse of what happens in nature. 
Thus, in summer, it can extract heat 
from your house and reject it to the 
warmer outside air. In winter, it can 
take heat from the outside air—even 
down to quite low temperatures—and 
pump it into your house. Since it 
moves heat and doesn't simply create 
it, a heat pump can actually deliver 
more Btu of heat to your house than it 
uses doing the job. 

Engineers talk about the efficiency 
of a heat pump in terms of its coeffi- 
cient of performance (COP): the ratio 
of energy that comes out to what goes 
in. The COP is not a measure of sea- 


sonal efficiency but only of operating 
efficiency under standard testing con- 
ditions. The ratio is based on electric 
resistance heat, which has a COP of 
one. For every Btu of energy you put 
in, you get one out. With an electric 
heat pump, a COP of 2.5 is common; 
thus you're getting out 150 percent 
more than you're putting in. 

While such numbers sound very 
коса indeed, they don't consider the 
cnergy lost when fuel is burned to 
generate the electricity, or that lost in 
transmitting it over power lines. Gen- 
erally speaking, only about 30 percent 
of the energy content of the fuel reach- 
es your home. 

That's why a gas-fired heat pump 
can offer real fuel savings. Rather 
than burning the fuel to generate elec- 
tricity—and wasting two-thirds of it 
in the process—you would burn the 
gas on site to power the heat pump. 

The Gas Research Institute and the 
DOE are presently sponsoring the de- 
velopment of two residential-sized gas 
heat pumps. One, a Stirling-Rankine 
heat pump, is being developed by Gen- 
eral Electric. The other is an absorp- 
tion-cycle device, under development 
by Allied Chemical and Phillips Engi- 
neering of St. Joseph, Mich. 

The absorption-cycle heat pump 
(see diagram) is not a new idea. A ma- 
jor manufacturer tried to bring such a 
unit to market in the late 60's, but it 
was plagued with problems. Those 
have largely been overcome now, says 
GRI. The Allied-Phillips unit is ex- 
pected to operate at a COP of 1.3 in the 
heating mode and 0.5 in cooling, ex- 
cluding parasitic losses. 

General Electric's gas heat pump is 
quite а different concept. It will use a 
gas-fired Stirling-cycle engine to pow- 
er the refrigeration cycle [see "Air- 
Conditioning Cold from any Source of 
Heat," PS, Aug. 74]. "The target goals 
are for a COP of 1.9 in the heating 
mode," says Dr. James Drewry of GRI, 
"and 1.0 in cooling." These numbers 
assume standard testing tempera- 
tures and exclude parasitic losses. 

Gas heat pumps will be more expen- 
sive than other heating and cooling 
equipment, admits Drewry, "perhaps 
20 to 30 percent more than a gas fur- 
nace with electric air conditioner. 
But, with the energy it could save, the 
payback period would be only about 
three years," he adds. 

If gas heat pumps can be successful- 
ly produced, they could save perhaps 
30 to 50 percent more energy than 
even a pulse-combustion furnace. But 
much R&D and a great deal of testing 
must still be done before their viabili- 
ty can be determined. | 


ће Easy Tugger™ Hand Win 


he Ultimate in Versatility, 


"onvenience, and Safety for $29.50 


The universal Easy Tugger™, the only. 
-ratchet-catch winch, is the best hand 
nch ever made. A revolutionary new 
lvance in gears and power transmission 
akes it possible for Tool Master, Inc. to 

fer a hand winch miles ahead of its 
impetitors in strength, convenience, and 
fety. We have combined this new 
chnology with a design which puts the 
]-fashioned winch in a class with the 
nosaur — clumsy, unsafe, heavy, 
it-of-date. 

The unique Easy Tugger™ can be used 

| a hoist; it can be mounted vertically or 
rizontally; it can be attached with a chain, 
ok, rope, stake, or trailer hitch. This winch 
a boat winch, a utility winch, a chain hoist, 
ratchet hoist, all in one. With the unique 
iiversal mount, which may be purchased 
parately, you need to buy only one winch 
do all your jobs. 


ronger. 
Tool Master's Easy Tugger™ has the 
jhest strength-to-weight ratio of any 

nch. The Easy Tugger™ body is designed 
take an 8,000 pound load, and its cable 
is a safety factor of four times its 

Ivertised rating. 


ore Convenient. 

The Easy Ll. QU has no ratchet 

tches. Its small size allows it to do tough 
9s in small spaces, and it can be driven by 


Use it as a winch. 


Use it with your electric 
drill or socket wrench. 


an electric drill or socket wrench. The cable 
pulls out easily, reels in quickly, and shifts 
into power position so a load can be pulled 
in or backed off without using ratchet 
catches. The winch mounts vertically or 
horizontally and attaches to just about 
everything. 


Safer. 

The completely rust-proof Easy Tugger™ 
is also the safest winch ever made. The 
case protects the fingers and knuckles. The 
shift lever will not disengage into neutral 
while there is a load. The ultra-strong gears 
a parts are designed for a 8,000 pound 
pull. 


More Economical. 

The Universal Mount, available 
separately, allows you to use one low-priced 
winch for all your jobs. You can easily take 
the motor out of your car with the same 
winch used on your boat trailer. 


Up-to-Date Technology. | 
Sir Isaac Newton discovered the earth's 

"nutation" or wobble on its axis in the 
seventeenth century. Almost three hundred 

ears later, Robert Davidson, a New 

ealand inventor, applied this principle to 
gears and power transmission, resulting in a 
gear assembly which is fantastically strong 
because more teeth are engaged at one 
time for the strongest strength-to-weight 
ratio ever achieved. This product is covered 
by a variety of general and specific U.S. and 
international patents, including U.S. Patent 
No. 3,895,540. 


More Versatile. 

• One ton and half ton models available. 

e Choice of two colors: unobtrusive black or 
bright red for easy visability. 

e Maximum length cable capacity: 70 feet of 
Va inch 2000 pound breaking strength 
cable. 


Optional features include: 

* Universal mounts for fast convertability 
from one use to another. 

* Electric drill adapter. 


ch 


Use it as a hoist. 


With the Universal Mount, 
one winch does the jobs of many. 


e Ratchet-drive socket wrench for close 

uarters. 

e Chain hoist accessory kit, including chain 
for рик pulley wap ss and snatch 
block, which allows the winch to be 
located above your head for removing 
engines and other shop work. (For 
one-ton model only.) 


Try the Easy Tugger™ for thirty days at 
absolutely no risk. If not completely 
Satisfied, simply return it within thirty days 
and your money will be refunded. We'll even 
pay the postage. 

Dealer inquiries are invited. 


Call Toll Free 


800 835-2245 
Kansas Residents call 800-362-2421. 


P.O. Box 2190 
| | 
Boulder, CO 80306 


| Please send me 
— — — Half-ton Red Easy Tugger™ ($29.50 


| — — . Half-ton Black Easy Tugger'" @$29.50 
| —— ——  One-ton Red Easy Tugger™ ($39.50 


| 

| 

| 

| 
— — — One-ton Black Easy Tugger™ ($39.50 | 
Shipping and handling. | 
| Add $2.50 for each winch | 
| — — Universal Mounts @$5.00 each — e | 
| Colorado residents add 3% sales tax | 

Total price 

омо mney or nc 
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‘Shape uj 
and drill 
Straight! 


. . . With Portalign's 


Precision Drill Guide 
and Shaper Bits. 


The Portalign Precision Drill Guide 
enables your portable electric drill to: 
Drill absolutely straight holes e Adjust 
easily for uniform depth control e 
Center instantly on round stock or 
narrow edges @ Drill and repeat angle 
holes. 

Now ... add the NEW Portalign 
Shaper Bits, specifically designed for 
use with portable electric drills, and 
you're ready for: Decorative edging 
e Fancy moldings € Dado cuts 
e Tongue and groove joints @ Precision 
cuts for crafts and hobbies. 

Portalign s Shaper Bits give clean 
cuts because they have more cutting 
edges and a larger diameter for higher 
rim speed. Not for use on routers. 


Mo. 460G * 16" 
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тыыр 1 
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We originated the tongue and groove plier. Improved it 
with patented undercut mating parts that can't slip. 
Improved it again with the patented reinforcing flange 
that minimizes stress breakage. Meanwhile, we de- 
veloped ten sizes and styles to satisfy a wide range of 
needs.Reasons why the first of its kind is best of its kind. 
CHANNELLOCK. Be sure that name is on the handle. 


CHANNELLOCK, INC. * Meadville, Pennsylvania 16335 


Meet The Rest Of The Family. Send For Free Catalog. 


THE WORDEN SYSTEM 
SECTIONAL LAMP SHADE FORMS 


WHAT'S HE DOING! 


Simple - unique - con- 
struction method. Make 
beautiful Tiffany style 
lamp reproductions. 
Over 70 ANTIQUE De- 
signs. At most stained 


glass shops. Big illust- 
rated color catalog. 


$3.00 PPD (509)-854-1557 
H.L. Worden Co. PS 79 
P.O. Box 519 

118 Main Street 
Granger, WA 98932 


Making a Concrete 
Flower Pot! ... and 
SO CAN YOU! 


Make and sell your own | 
Ornamental Concrete items. 
Rush $5.00 for Book 
about Aluminum Molds 
with prices and production trade secrets 
direct from world's largest mold manufacturer. 
Over 350 designs to select from. 


Send $5.00 CONCRETE MACHINERY. COMPANY 
Today To = р. 0). BOX B99- HICKORY, N. С. 28601 


Available at leading tool 
merchants coast to coast. 


ORTALIGN 


PORTALIGN TOOL CORP., P.O. BOX A-80547, San Diego, СА 52138 
You'll drill a "hole" lot better! Тм 


- Know your car inside and out. 


Know how tà fix it...to tune it...to service it... to 
keep it running right. The TOTAL SERVICE MAN- 
UAL for your car will show you how to do everything 
from a minor adjustment to a major repair. 


factory workshop manuals. Each one is carefully re- 
written for use by the do-it-yourself car owner. Clear 
and easy to follow, yet complete and detailed enough 
even for professional use. You get all the important 


information plus hundreds of the best pictures, dia- 
grams, and specifications. 


SATISFACTION GUARANTEED OR YOUR MONEY BACK 
ura E ain ЕРГЕ $9.95 


TOTAL SERVICE MANUALS are digests of official 


TOTAL SERVICE MANUALS 


1109 MORGAN 36-77 covers all 4-cyl models 


1713 ALFA ROMEO 62. 78 for ali Guilia, GT & збег n mdis ess 8192 DUSTER 70-76 for all models inc. Scamp sse: $7.95 9876 MUSTANG 6 65-72 covers 200 & 250 engines „muus .$9 35 
9641 ALFA ROMEO 73-78 for ali Alfetta models ... ——99.95 8189 FAIRLANE, FORD 62.70 covers all тифе!з................................... $7.95 0479 MUSTANG VB 65-73 covers all models |... $9.9 

9643 AMC AMBASSADOR 68-74 covers all models .. cecus 99,98 9422 FALCON 60-64 covers ail models inc Comet ................................. $6.98 8272 MUSTANG Il 74-76 covers all 4, V6, & VB models... 13.95 
8677 AMC PACER 75-77 covers all models... 89:95 | 9874 FALCON, FORD 6 64-70 covers all 6-cyl models... $7.95 8187 NOVA 69-77 covers all 6 & V8 models . noe | fF 
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1007 BMW 1600 66-73 covers all models ....... оо 09.95 0675 FIREBIRD covers all models—57-74 . — LE. 1546 PEUGEOT 404 60-75 covers all models... $9.95 
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9760 BMW 2500, 2800, 3.0 ail mdis inc Bavaria & CS . $10.95 9369 FORD COURIER 72-77 covers all models imported... $9.95 0482 PINTO 70-73 covers all models ........ sasha PS 
0883 BOBCAT, MERCURY 76-79 covers all models . аан: TEE 8205 FORD PICK-UPS 70-78 for all models to 3/4 ton. s $7.95 0883 PINTO 74-79 covers all models inc Bobcat . nm 97,98 
0504 BRONCO, FORD 56-77 ali 2 & 4 whl drive models . EE TALL 8204 FORD VANS 66-68 covers all models .. NETTEN RENE, rs 1145 PLYMOUTH 55-71 all inc Belvedere, Fury, Satelite шш. $9.95 
0024 BUICK 66-74 factory manual. . must give car year 1... 917.95 0453 FORD VANS 69-79 covers all 6 & V8 models .. $9.95 0874 PLYMOUTH 72-76 Fury, VIP, Gran, Suburban mdis ...................... $7.95 
0001 CADILLAC 61-63 factory shop manual... give year 114.95 84365 GRANADA, FORD 75-77 covers all models ......... DONNEES VET 1660 PLYMOUTH HORIZON 1378 .. .. $9.95 
0727 CADILLAC 68-74 all models excpt El Dorado... 9.95 B677 GREMLIN & HORNET 71-77 covers all 6 & VB models o... $7.95 0030 PONTIAC 69-75 factory manual, all models. ge year .. a $17.95 

0032 CADILLAC 76-77 factory manual... must give year ................ 14.95 | 0644 HONDA 360, 600, Z— all models .. ciis cts: 89.95 0489 PONTIAC TEMPEST 68-73 ай mdis inc GTO, Le Mans ............. $7, 
8678 CAMARO 67-78 covers ai Б & v8 models PPM CMM TENE $9.95 0885 HONDA ACCORD 76- 77. "min MUR _. $9.95 1650 PORSCHE 356 57.55 covers А, ВАС models аи $9.95 
9557 CAPRI 70-76 for al! 2000, 2600, 2800 mdis s. 9.95 8694 HONDA CIVIC, CIVIC смсс 73. 77 covers аа сий. — TEL 159] PORSCHE 911 64-73 covers all models ......... ee 89.98 
0379 CHALLENGER 70-72 covers all 6 and VB mdis s. $7.95 8206 INTERNATIONAL SCOUT 57-73 800, А, B, ЇЇ mdls s $7.95 8173 PORSCHE 911 74-77 includes М, 5, Targa, Carrera ee [E 
8331 CHARGER 67.70 for ail models inc 500 & R/T . „97.95 8565 INTERNATIONAL 62-75 tune & maintain all mdis ...................... $7.95 1590 PORSCHE 912 65-69 with 1582cc епдїпё ......................... —: $9.95 
8212 CHARGER 71-75 covers all models . NUEVE НЫ. У A 1207 JAGUAR XK120, 140, 150 48-61 also Mk 7,8,9 1... $9.95 9834 PORSCHE 914 70-76 all models inc 914/6 .. BENE i| 
0383 CHEVELLE 64-77 inc Monte Carlo, El Camino Gea ҮЛ | 1206 JAGUAR 55-69 sedan mdis 2.4, 34, 3.8, 240, 340 ................. $9.95 0593 PORSCHE 924 76-78 . M" sontes america orna MO QD 
0838 CHEVETTE 76.78 covers all models . MR EAM .5$9.95 | 1043 JAGUAR E-TYPE 61-72 covers all cylinder models ................... $9.95 8208 RAMCHARGER, TRAILDUSTER 74. 76 all site. $7.95 
1038 CHEVROLET 29-40 covers all 6-cy! ны. $15.00 9612 JAGUAR E-TYPE V12 71-74 covers all models |... $9.95 0372 RENAULT 5 72-78 for all models inc Le Car .. NENNEN 89.99 
0888 CHEVROLET 49-54 reprint of factory shop manual .......... 516.00 9399 JAGUAR XJ6 68-78 covers all models .. — Lp 1224 RENAULT 8, 10 62-72 covers all models inc 1100 . д карей $9.95 
0051 CHEVROLET 55 or 57 reprint factory manual. CENE year . qoc e 9617 JAGUAR XJ12 72-77 for all models inc Daimler. .................... 99.95 9429 RENAULT 12 69-79 covers all models inc auto trans .................. $9.95 
8407 CHEVROLET 56 supplement to 55 manual... oe 99 9769 JEEP 50-65 for 4 & 6 cyl station. san. co P1495 0645 RENAULT 15, 17 71-78 all mdis inc TL, TS sas $9.95 
0870 CHEVROLET 68-77 for all full size models... $7.95 8207 JEEP 66-79 for all Cherokee, Commando & Wagoneer mats mM TEL 1554 RENAULT 16 65-78 covers all models ............................................ 8.99 
8187 CHEVY 1 62-77 covers all 6 & V8 models .... Tur $7.95 9805 JEEP WAGONEER J-series with 230 ohc eng. . i 2 014.95 0395 ROADRUNNER & SATELLITE 68-73 all models Since bios 
0779 CHEVY LUV 72-77 covers all models ......... „ 89.95 9806 JEEP UNIVERSAL CJ-2, CJ-3 reprint factory anal . 1914.95 1121 ROVER 2000 63-75 for all models inc ШЧ» МОРИН MEET ES $9.95 
1661 CHEVY PICK-UPS 67-78 all models & GMC . 99.95 0509 JEEP CJ-5, CJ-5, CJ-7, 55-79 . UON UE vA. 9493 SAAB 95, 96 66-75 covers all V4 models .. $3.95 
1662 CHEVY VANS 67-78 for all models & ОМС. ditties LE. 8856 JEEP FC150, 170 covers all front cab models ر‎ у E 1759 SAAB 99 69-71 covers all models. ......... .5$9.95 
1145 CHRYSLER 55-71 all inc Newport, 300, New Yorker .. „. 99.95 8739 JENSEN-HEALEY reprint of factory manual sss. 919,95 0750 SAAB 99 72-76 for all models inc EMS... $9.95 
0020 CHRYSLER 75-77 factory manual... give year WEN FS 1719 LANDROVER 1, 2 48.61 for all models . ens 29,95 8440 SAAB 67-76 covers all models inc Sonnet .. 9.95 
9588 CITROEN ID, DS 57-73 for all тав 19, 20, 21 bd RUE GRACIA MARC 59.95 1254 LANDROVER 59-76 covers 2, ZA, 3 gas & diesel models ابا‎ $3.95 1098 SPRITE 58-71 covers ail Mk 1, 2, 3 & 4 ER $9.95 
8539 CITROEN SM reprint of factory service manual s... $1995 1149 LINCOLN 55-70 covers all models... .. $9.95 8058 SUBARU 70-77 covers all models . a sl 
8264 COLT, DODGE 71-77 covers all models eese 99,95 9773 LINCOLN 71-77 all models inc Versailles ., .. $9.95 0853 SUNBEAM ALPINE 55-65 МКІ, 2, 3. " & Rapier as a ILL 
9422 COMET 60-65 covers all models . paar ‚27.95 0431 MAVERICK 69-71 6 cyl, 170, 200, 250 cu. in. eng .. $7.95 0845 SUNBEAM TIGER reprint of factory shop manual seirinin $19.95 
x 13 КОНОТ! 47 covers all models.. - БОИЫ РУК E ERR EE ded E H MAE OEE TETI pce all icm dm 1 + 0489 TEMPEST, GTO, LE MANS 68-73 all models .................................. 97,95 

F DODG covers all models „............$7.9 1 covers all models .. Pr ШЙ T S 
"ER 8189 TORINO 68-75 all models inc Elite, Ranchero segete ЗЕ 
0477 CORVAIR 60-69 covers all models asnsnenssnar ou 99,95 0370 MAZDA RX2 70-73 covers sedan & coupe mdls esses 99.95 0912 TOYOTA CELICA 70-77 covers all models imported .». nini 89,95 
0478 CORVETTE 57-65 covers all 283 & 327 жүн nuu $9.95 0371 MAZDA RX-3, 100 70-74 covers all models sss $9.95 7127 TOYOTA COROLLA 68-74 for all models sss 99:95 
9481 CORVETTE 66-76 covers all 327, 350, 427, 454 models... $9.95 0444 MAZDA 71-78 includes RX4 and Cosmo models. ees $7.95 9812 TOYOTA COROLLA 75-77 211 including 5- speed .. wn 99.95 
1756 CRICKET PLYMOUTH 70-73 also covers Avenger. $9.95 0880 MAZDA PICK-UP 72-75 B-1600 & rotary eng. mols. smon: $7.95 1738 TOYOTA CORONA 65-68 covers 4-cyl 1500 models .. „ $9.95 
9440 pan Е реон 65-67 covers all models... sss. 92,95 0593 MAZDA 808, 818 72-78 covers all models |... i es 0926 TOYOTA CORONA 69-73 for all 4-cyl models inc MK I. . $9.95 
i 68-76 covers all models .............. .$7.95 0573 MAZDA 1500, 1800 67-74 covers al! models assassins Ц 0885 TOYOTA CORONA 74.77 covers all 4-cyl models... sos. $9.95 
1657 DATSUN F10 76-78 covers all models ........... ананы TL 1009 MERCEDES-BENZ 190 59-68,8,C & 200 models emm $9.95 7132 TOYOTA CORONA 68-76 covers all pe Wield ck $9.95 
1164 DATSUN 2005Х 77-78 covers all models suu $9.95 1746 MERCEDES-BENZ 220 59-65 covers all тий sss $9.95 0754 TOYOTA CORONA Mk 2 72.74 for all 6 суі тй. ........................ $9.95 
8065 DATSUN 1200, B210 68-78 covers all models ooo $9.95 9483 MERCEDES-BENZ 220 58-72 mdis except Diesel... $9.95 0547 TOYOTA HI-LUX 68-77 covers all pick-up models ........................ $9.95 
8127 DATSUN 2407, 2607, 2802 70-78 covers all models ................ $9.95 1747 MERCEDES-BENZ 230 63-68 inc. 2305 & SL sss. $9.95 8524 TOYOTA LAND CRUISER 66-77 covers all models .. eos. 39,95 
891 раге = 68-73 covers all sdn & NOR mals... ,$9.95 1748 MERCEDES-BENZ 250 65-68 covers all models |... WS 0687 TRIUMPH STAG 70-74 ....... анн. 88:98 
1 10 1978 models .. is dus $9.95 9484 MERCEDES-BENZ 250 69-72 covers all models... $9. 1200 TRIUMPH SPITFIRE 69-78 covers dai oe $9.95 
563 DATSUN 610 68-76 covers all models E АНАА „$9.95 9485 MERCEDES-BENZ 280 68-72 covers all models... $9.95 1016 TRIUMPH СТБ 62-74 for all models pius Vitesse... $9.95 
0935 DATSUM 710 73-77 covers all models $9.95 0416 MERCEDES-BENZ 68-73 inc 280, 300 & 350, 450 en nals „98.95 0927 TRIUMPH TR2, ТЕЗ. TRÀ 52-67 for all models |... esos 9.95 
8157 DATSUN 810 71-78 covers all models .............. $9.95 8439 MERCEDES-BENZ 74-79 Covers all models inc Diesels ............... $9.95 1015 TRIUMPH TRS, TRG, 67-76 all models inc TR250 ..................... 99.95 
1258 DATSUN 311 1600/2000 SPL & SRL models . $10.95 1149 MERCURY 55-70 covers all models. а 89.95 8693 TRIUMPH TR? 75-77 ....... ا‎ #@,@ В 
8430 DATSUN acd -UP БЕ 74 for all 521, 620 models... $9.95 9773 MERCURY 71-77 for all models inc Cougar . E 8192 VALIANT 68-76 all mals inc Scamp, Signette .. mE TA 
2 ATSUN PICK-UP 75-77 covers all PL620 тобе... $9.95 1105 MG TA, TB, TC, TD, TF 36-55 خخخ‎ Ф. 
1145 DODGE 55-71 ali inc Coronet, Monaco, Polara .............. 99.95 | 1098 MG MIDGET 58-78 covers ай models .................................... 99.95 UA MEGA TET Me air, ADU modes nn $95 
0871 DODGE 72-77 for all Monaco & Polara models... 7.95 1106 MGA, MGB 55-68 covers all models inc twin сат. ........................ $9.95 9404 VOLARE, PLYMOUTH 76-78 for all models .. MONETE - 
1259 DODGE OMNI 1978 . ae ШЕЯ 1720 MGB, MGBGT 69-79 all roadster & coupe models .. ..$9.95 1227 VOLKSWAGEN BEETLE 54-67 for all mels inc К.С... $9.95 
8208 DODGE RAMCHARGER 74-75 covers all models... $7.95 83196 MGC reprint of factory manual . in $19.95 8456 VOLKSWAGEN BEETLE 58-71 all mils inc К.б. a. 59.95 
1238 DODGE PICK-UP 65-75 covers all models .. 99.95 0917 MINI 59-75 covers al! models 1 inc Mini- Cooper — " өз 7201 VOLKSWAGEN BEETLE 72-77 all mdis inc K-G . цц. 99.95 
8203 DODGE VANS 67-70 all 100, 200, 290 mais & Plymouth SERE $7.95 9436 MONARCH, MERCURY 75-77 for all models .. aii 6010 VOLKSWAGEN RABBIT, SCIROCCO 74-79 all так ig ine к. $16.95 
6070 DODGE VANS 71-79 covers all models inc Plymouth ................ ‚ $9.95 0050 MONZA, CHEVROLET 77-79 factory manual. . Rive car year . $12.95 1547 VOLKSWAGEN BUS 54-51 wl camper. van. trangporbér mak ET 
7130 V WAGEN BUS 68-78 all camper, van, transporter mdis .... $9.95 
GENERAL INTEREST BOOKS 3582 VOLKSWAGEN TYPE 3 62:73 for squareback, fastback... 5995 
6 LKSWAGEMN 411 68.72 covers all E, L, LE mdis 000000000. 29.95 
CHILTON AUTO REPAIR 73-80 for all American cars T 0906 OLD CAR VALUE GUIDE latest edition ........ 

3 CHILTON AUTO REPAIR 72-79 for all American cars ...... 8474 BYPASS EMISSION CONTROLS 71-77 GM cars . ENDE 9778 VOLKSWAGEN 412 71-73 covers all models ........................ $9.95 
1775 CHILTON AUTO REPAIR 68-75 Reg. $12.95, Special : 1243 CHEVY, RACING THE SMALL BLOCK .. ре: ег performance. i 8748 VOLKSWAGEN DASHER 74-78 covers all models . $14.95 
1763 CHILTON AUTO REPAIR 54-63 for all American cars ............... 8471 CHEVROLET RACING ENGINE how to build .. META 9444 VOLVO P1800 60-73 all models inc E & ES.. „59.95 
8561 CHILTON TRUCK REPAIR MAN 61-71 for all 44-24% ton mdis $19. 95 8125 CHEVY SMALL BLOCK, how їс rebuild . 1722 VOLVO 122 61-70 for all models inc GT .. mn E 
0445 CAR ECONOMY TUNING GUIDE getting most from the least ......$2.95 | 9409 CHEVY SMALL BLOCK, How to hotrod . бөте . iced Чы; a ies gid i al аага Inc S$ Е. ia A 
7125 AUTO AIR CONDITIONING. .. service & repair all .......................... $6.95 0949 CORVETTE RESTORATION SOURCE BOOK 53. 67. ‘the ‘bible! $19.95 3729 VOLVO 242, 244, 248 75.78 lor ке EEROR, serr $9.95 
8726 TRANSISTOR IGNITION SYSTEMS covers them all .. $5.95 8088 REAL CORVETTE 54-75 over 1200 pics, cars, & details ......... $24.95 Я or al inc Tuer in]. ......... e. 
1067 MORE MILES-PER-DOLLAR GUIDE How to do it п ht. $5.95 4031 GUIDE TO CORVETTE SPEED a all models 53-74 .. s E A 8311 VOLVO 262, 264, 265 75-78 all models inc fuel injection $9.95 
1509 INTRODUCTION TO TUNING. what it is & how to do it... .. 52,95 2196 CORVETTE PARTS BOOK 53-72 every part, pics, es к : 181 Glen Ave 
9622 HOW TO TUNE YOUR CAR good for all cars ..........................$4.95 3 CORVETTE PERFORMANCE tuning, racing, tests, more . $9.95 C A RB 00KS. INC | : 

8859 GM DIAGNOSIS MANUAL for ali GM-built cars... $4.95 1066 CORVAIR ENGINES, How to hotrod 5545.98 2, » Sea Cliff, NY 11579 
1712 BASIC AUTO REPAIR MANUAL a must for кус car — M n 0946 FORD SMALL BLOCK, How to rebuild . е $5.95 i 
1707 BASIC BODYWORK & PAINTING . Beara TE 8195 FORD PERFORMANCE how to get it lor street or track, аг $6.95 Мате 
1711 BASIC CARBURETORS & FUEL SYSTEMS .. „$3.95 8152 BOLT-ON PERFORMANCE what to buy & what it will do .............. $6.95 A ج س‎ ...8- 
1706 BASIC CHASSIS, SUSPENSIONS, BRAKES . 33.95 | 0735 SUPERPOWER - turbo & supercharging. fuel injtn. ........ ONES $6.95 айй 
0791 BASIC ENGINE HOTRODDI istan cake PAS 9410 TURBOCHARGERS, How to select & install... a 52.95 Ё И 
1708 BASIC IGNITION & pese SYSTEMS . m XE SU 5117 DESIGN & TUNING COMPETITION ENGINES .............................. 914.95 if City H 
0680 BASIC AUTO TROUBLESHOOTING for all cars нљ н ШО 8422 AUTO AERODYNAMICS engineering fundamentals ..................—.. $7.50 
8359 BRAKE SERVICE GUIDE for repairing all types & makes on 95.95 B4B1 BUILDING A RACE CAR picture by picture ... SM. LEE || State Zip i 
n teer ted Eo dace MEE E A wun Teo ЫЫЫ В 
Carbs, a una г НЕТУ a6 B a over С - І П il m 

9652 ROCHESTER carbs, ali inc AMV Quadrajet ... о $995 9419 SMALL ENGINE SERVICE MANUAL all 1-cyl under 15 cid .......... $7.95 C] | enclose full payment phone orders (516) 676-8043 

| Charge Books shipped to all parts U.S.A. & Canada. ii 
9666 SOLEX CARBURETORS all | & 2 barrel ай. ——— ВЕЙ 8050 LAWNMOWER service & fix all popular makes | ................ a 94.95 A E hi h 
6354 SU CARBURETORS tune & rebuild all to 1976 .. 56.50 9525 MACHINING FUNDAMENTALS to use all machine shop equip. $15.95 [ 9 American Express G visa astercharge i 
9423 STROMBERG CD CARBS tune/rebuild all to 1976 .. eno 35.50 0636 MODERN METALWORKING covers all metais & methods... 15.95 Card 
0734 WEBER DCOE overhaul manual ...................... ا‎ анас, T. 9147 EXCAVATOR OPERATION dozers, backhoes, loaders, cranes . .., $6.00 number Ж 
1153 WEBER CARBURETORS theory & design ...... so $3.95 0592 FORK LIFT TRUCKS service, overhaul all gas, prop, elec ..........$19.95 
9803 WEBER CARBURETORS tuning & rebuilding all .. 53.95 9807 HEAVY EQUPT REPAIR dozers, backhoes, cranes, etc. ............. $15.00 f- BOOK NO TOTAL B 
0827 AUTOMOTIVE REFINISHING best paint book vit. 20.06.96 0135 MOPED SERVICE & REPAIR all makes & models . „56.95 == 
8425 MINOR AUTO BODY REPAIR step by step how EN 36.95 0745 MOTORCYCLE REPAIR ENCYC 200 mais, 23 makes “thru 76. ‚39.95 й 
5104 AUTOBODY REPAIRING & REPAINTING ... the best .. 99.95 0557 CHAIN SAW SERVICE MANUAL for top 34 makes .................. $7.95 f Ё 
5106 GLASS FIBER AUTO BODY construction & repair sess. $3.95 8002 OIL BURNERS. How to install and service . ^. $9.95 
1071 CREATIVE CUSTOMIZING how to do-it like a pro .......................... $6.95 8006 WASHING MACHINES fix all makes & models 94.95 — B y 
8491 PRACTICAL ENGINE SWAPPING how to do it right .. o 99.95 8728 SOLAR HEATING & COOLING how to get it free sss 3495 Я 
0541 MODERN DIESEL CARS describes all models now ا‎ r 95 8381 COMPUTER PROGRAMMING HANDBOOK covers all languages $9.95 — . li 
7128 DIESEL, How to convert your car, van, pickup to 8454 COMPUTER LOGIC, BEGINNERS GUIDE ................................. $5.95 I PLEASE PRINT postage / handling $ 2 00 i 
0682 GLENN DIESEL/GAS FI MAN 65-73 Bosch, Kugelfischer, Spica . “38 + 8938 COMPUTER CONTROLLED ROBOT, How to build your own — $7.95 
ud DIESEL ay ete EON complet tel nim: course . "a 35 0585 PRICE GUIDE, NEW CARS latest ed, m dealer c re Ae dinis - 3108 95 Bg NAME AND ADDRESS TOTAL |$ 

AUTOMOB UILDI 0586 PRICE GUIDE, FOREIGN CARS latest ed, inc COSTS us | 

0995 CAR INTERIOR RESTORATION useful for all cars .. $3.95 0587 PRICE GUIDE, USED CARS latest edition нн $1.95 IRR на ви на па па на би eee ee 


STOP AUTO THEFT 
Easy to install electronic lock prevents thieves | 
DE Eri qe 


STALLS IM MINUTES ! a d 3n | b < _ USE ANY 
» 11.800 possible codes provide TYPE WASTE OIL 


« Turn off for car washes. valet $ AND 


“HEAT FREE” | 


RELAX & 
= SAVE GAS 


| Models 60,000 to 500,000 BTU Forced air. | Let Cruise Sentry 
PROVEN • SMOKELESS * ODORLESS cruise control, monitor 


= reason for full refund. 


$75.00 Our Price $69.95 | 
BUY TWO — ag A FREE LCD DIGITAL WATCH ! NATIONAL SALES OFFICE 
77 LENAN ENTERPRISES, INC. 
САМ ee = E dau n BOX 99, Dept. 25, MILTON, WI 53563 
720 Charcot Avenue | DEALER INQUIRIES INVITED 


800-247-21 60 San Jose. California 95131 


There’s a new-fashioned 
hardware store in town. 


Sentry Hardware. With a 
brand-new sign, and some old- 
fashioned ideas. Because 
Sentry is more than a 
store able to provide 
you with exactly the 
right tools and supplies 
you need, at a price 
that's fair and 
reasonable. Sentry is 
people. Friendly, 
helpful, knowledge- 
able people. 

So when you're 
ready to do-it-your- 
self, start off at the 
hardware store 
where people are 
ready to help. 


me ' 


SENTRY. When you're MÀ to do-it-yourself. 


Har dware Check the Yellow Pages under Hardware for the Sentry Store nearest you. 
Interested in becoming a Sentry Hardware dealer? Contact us at Sentry Hardware Corporation. Cleveland, Ohio 44113 
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your speed, keep "The 
Bear’ from your door 
and conserve your gas. 


Cruise Sentry I or 
Cruise Sentry II —installs 
readily in any gasoline 
powered car, van or 
truck. Fits domestics and 
imports, stick or auto- 
matic, front or rear 
drive, electronic or stan- 
dard ignition. 

Cruise Seniry comes 
with a free full-year 
матгапіу —ог а special 
2-year warranty if you 
prefer. 


Drive relaxed, drive 
safely, drive fuel effi- 
ciently. with a Cruise 
Seniry cruise control. 

Cruise Sentry is avail- 
able nationally through 
leading chain and 
automotive stores. 


GRUISE 


SENTRY 


A product 

of Radatron 

P.O. Box 177, 

North Tonawanda, N.Y. 
14120 


What's so hard about 


building a Heathkit product? 


] T du ү Ё A F & VR F К | j , —_ Ie EASY-TO- 
ВЕ | FOLLOW. 
INSTRUCTIONS 


ALL THE PARTS ARE INCLUDED — even solder — so all you need 
are a soldering iron, wire cutter, pliers and a screwdriver! 


JUST PICK A KIT... ANY KIT 
Whether you're a beginner or 
an experienced kit builder, 
yau'll find it's easier than 
you'd dreamed! 


AND TO THINK YOU BUILT IT YOURSELF! It's 
a great feeling. You saved money — you en- 
joyed it — and you ended up with a great, 
hand-crafted product! 


ONE LAST CHECK that all the connections are 
made right, and you're ready to turn it on... 


STEP-BY-STEP, CHECKING AS YOU GO — 
you can't go wrong when you do one 
step at a time and check your work! 


You can start right now...fill in the coupon and mail it today! 


Read about nearly 400 money-saving, easy-to-build electronic 
kits — stereo, color TV, clocks and weather instruments, auto and 
| | \ aircraft accessories, Amateur Radio Equipment, Personal Com- 
| Î puter Systems and much more! Simply remove the card along 
| the perforated line, fill in and mail today. 
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HEATH 


Schlumberger 


Heath Company, Dept. 016-590 
Benton Harbor, MI 49022 


IEATHKIT ° kà 
.ATALOG | 


athkit products are dis- 
yed, sold and serviced 


In 


| Please send me my FREE Heathkit Catalog. 
J| tam not now receiving your catalogs. 


ist-to-coast at Heathkit Elec- Name— 

nic Centers (Units of Schlumberger 

ducts Corporation). See the white pages Address. 
your phone book for the store nearest you. 

oupon is missing, write: City „State 

ath Company, Dept. 016-590 

nton Harbor, MI 49022 CL-721 Zip = 
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| 6” SCREW. CUTTING LATHE ^ 
... FOR THE WORKSHOP 


Now available for immediate delivery 


WAS $495 NOW ONLY $395 : (plus $30 handling | 
and shipping) 1 


THE ATLAS 6" LATHE does it all — 
turning, boring, threading, milling with 
metal, wood and plastic. 8 spindle speeds, 
5" swing over bed, 6" swing over saddle 
wings. 1914" between centers. Timken 
tapered roller bearings. Lathe is 11" high, 
1715" wide, 34" long. Mounting 
dimensions 434" wide, 2715/15 long. 


Prices subject GERMEN. 
to change 
without notice. 


Includes reversible power longitudinal 
feed. Graduated compound rest. Tool post, 
ring and rocker. Change gears. Threading 
dial. V-belt. Motor pulleys, 54” bore. Two 
60° lathe centers. Wide range of 
accessories available. 

Motor, chuck, bit and work 

piece not included. 
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] Mail To: ATLAS PRESS COMPANY, DEPT. 35 

| 2019 N. Pitcher, Kalamazoo, MI 49007 

| Please send me the Atlas (Model 10100) 6” 
screw-cutting Lathe. Enclosed is my check or 

1 money order for $425 (including shipping and 
handling) or charge my order to: 


| O BankAmericard [Г] Master Charge 


= =y 
Acct. # Exp. Date | 
с го дс елы ыс С Б E 
MH a gg ggg ы | 
City/State/Zip f 
[] Send FREE Atlas Power & Hand Tool Catalog | 

! 


Michigan residents add 495 sales tax. 
Available continental U.S.A. only. 
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F THROWING AWAY х 
$h per Ib.? | 
| 


i Everyone has thrown this little known asset 
away. 11 is thrown away in every office, 

{ home, and all other buildings. Industries Ё 
g throw tons of it away annually. Only 1 ў 
person out of 1,000 save it, the other 999 
{ don't realize its value, and the buyers want it Ё 
ij kept that way! Hundreds of millions of dollars i 
worth of it go unclaimed, discarded each year! 


We will pay you $5 per Ib. for all of this 
material that you collect. You should start 
saving yours, and buy it from other unin- 
formed persons for $2-$3 per Ib. This is a , 
unknown field that should be started part Ё 
time. Huge income potential. To receive 
the complete educational package, remit 
$7 4 $3 postage and handling. Money Ё 
grefund within 30 days for any reason. 
Double your money back with 1st shipment! 


"Mei will learn what we will pay for over y 
3,000 scrap items, some worth $700.00 per 
J ounce. The average price we pay for these [ 
| scrap items is $12.45 per Ib. Learn where to i 
find them, how to buy them, and how to 
[ship them. If you have our old book, send it Ш 
g back with $3 and we will send you the new i 
one. Become a buyer, or at least a saver, we 
need the material and you can use the money. 


1 Poley's Industrial Salvage Co. 
А Supply Dept. P-11 | 
I 12389 Minges d., Battle Creek, MI 49017 


Print For Profit - > 


rint cards, stationery, 
Ip rd 
| envelopes; advertising, - 
| labels, tickets: holiday, 
ympathy, birthday, 
5 thy, birthd SL 
| cards. Satisfying 
| анте rit -такег. 
ork with your hands, 
| use your imagination, 
see resu 
| Own a Printing Business. j Sle — 
| d Have your own 
| Sen shop. Add to income. uy instruc- | 
| АП tions, hand presses and all supplies | 
| Kelsey direct from factory. Famous since 1872. 
| Catalog Send for catalog. Kelsey Presses, 
79-CK Meriden, CT 06450. | 


„ёк == 
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Ruggedly built metal lathe com- 

plete with 1/4-hp motor that 

machines any material steel, cast 

iron, brass, aluminum, plastic, or 

# =} handwood. 5” swing capacity lathe 
T: - can turn large work. It's so easy to 

i і Machinex 5 use that a beginner can machine 
а... Parts his first try. Send 506 for cat. 


M ? AMERICAN EDELSTAAL INC. 
4. Dept. EK-9 Tenalfy, NJ 07670 


Metal Lathe Converts. 
`| to Drill Pross 
| Milling = 
Machine 


des SAVE YOUR 


393 AS marae 


The enmaooprmnplinma 


ч ав = = а mi i 


BUY DIRECT 
AND SAVE! 


GARAGE 
> DOOR T PEN T 
A e RADIO CONTROLLED from car transmitter or wall 
switch ® SAFETY night and day year ‘round ® SE- | 
CURITY door locks tight when closed ® CONVENIENCE 
in саг control any weather € LIGHTING garage lights 
automatically 8 VERSATILE fits all lifting type. wood, 
metal or fiberglass doors sectional опа 1-piece € EASY 
HOME INSTALLATION in just 2-3 hours ® SAVE up to 
50% direct factory purchase and PP or UPS home delivery 
е GUARANTEED one year ® FREE brochure 


| HELPMATE Equipment Co., PS119, Baroda, MI 49101 


AT DEALERS OR ORDER DIRECT .............. POSTAGE PAID 
WS-1 STANDARD MODEL .......................... $5.00 
Е5-1 COMPACT FOLDING MODEL................... $7.00 
$9 SLINGSHOT WITHOUT WRIST-BRACE............. $4.00 
RR-1 REPLACEMENT BANDS & LEATHER POUCH....... $2.00 
$A50 500 ROUNDS 1/2" DIA. AMMO. ONLY USA...... $6.00 


NO C.O.D.5/ FOR AIR POST., FOREIGN ORDERS ADD PER ITEM .... $2.00 
TRUMARK SLINGSHOTS: Р.О. BOX 1517 5, BOULDER, CO. 


THE GREATEST PLUMBING 
BOOK EVER 


YOUR PERSONAL PLUMBER makes It easy to 
| solve even the most difficult plumbing and 
| heating problems. Illustrated, cross-referenced 

and hard-bound. 

YOUR PERSONAL PLUMBER places 30 years 

of plumbing experience at your fingertips for 

the price of a service call. Only $24.95, 30 day 
money-back guarantee. 
6066060066060900608080000208228298 


Send . copies of YOUR PERSONAL 
PLUMBER at $24.95 each postpaid. Cash, 
check or money order enclosed. CO 

Plumbing Publications VISA LI Mastercharge 


Box 5461 Dept. PS-1, "Y 
Midland, TX 79701 М. С. Interbank # 


| Name. &. 


| AddióSb — —— — nn 
City, State 


(io —  . _ ____ — 
Credit Card Orders Call: 1-800-228-2290 
(In Nebraska Call: 1-800-642-9642) 
Texas residents add 5% State Sales Tax. 
Please allow approx. three weeks for delivery. 
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nthe World's most perfect watch... 


The only “PURE-SOLAR” timepiece in existence. Guaranteed to outperform 
any watch sold today...or costs you nothing! 


Sunwatch ...never needs batteries... accu 


per month... virtually indestructible, beautifully styled 
sport/dress watch. 


An engineering /design breakthrough in space-age 
timekeeping technology... that now makes all other 
watches obsolete: W 100% sun-powered, no batteries 
that need replacing. W Clearly visible by day or night. 
E Unique side-window view, simplifies reading. Bl Built- 
in computer calendar — no need to ever re-set the watch 
(Not even іп 31-day months and leap years!) ll Unpreced- 
ented accuracy — you program the Sunwatch's computer 
to stay accurate within 1-second per month! 


A“State-Of-The-Art” timepiece that combines solar 
age energy efficiency with a unique feeling of 
futuristic elegance and beauty. 10 years ago the 
Sunwatch was an idea, years ahead of its time, on the 
drawing board of Roger Riehl, a noted expert in solar 
energy, integrated circuitry, and computer chip technology. 
As a result of these years of costly and extensive 
research, Mr. Riehl's dream of a perfect watch has been 
realized, and this is now available through the Starshine 
Group, a California-based marketing organization specializ- 
ing in unique, innovative products. 


The objective in producing the Sunwatch was to 
put an end to all the difficulties other watches 
create. For instance, with the Sunwatch you will never 
have to worry about accuracy again. For the rest of your 
life, you will know you are on time — almost to the 
second! You will also never again stop to check the time 
only to find that your watch batteries are dead. The 
Sunwatch powered by stored light energy, never needs a 
battery replacement. 


Another Important feature is that you don't have to 
strain your eyes to read the numbers in bright sun 
or dark rooms as with other digital and conventional 
watches. The Sunwatch has 4 built-in varying light 
Intensities which automatically adjust to the immediate 
light conditions, making it easy to read at all times, day 
or night. These necessities of correct timekeeping are 
now possible for the first time with this remarkable 
achievement in watch design. 


Technical Data & Special Features: 


I Tiny silicon solar power cells are the incredible 
power source: they are constantly being energized from 
natural sunlight or even an ordinary light bulb while you 
are wearing your watch. The watch operates on this 
stored light energy and will work even after being kept in 
a drawer or suitcase for several days . However, should 
storage in darkness for a long period result in the watch 
losing its charge, a few hours in the sun (or overnight 
under a lamp) will charge it back up to normal (Note: if 
this happens and the watch display loses its charge due 
to a long period of darkness, the internal operation 
continues on keeping the same accurate time. Therefore 
ie re-charging the watch, the display readout will 
show the correct, up-to-date time, just as if the watch 


had never lost its charge. This is because the display 
will automatically shut off at low charge levels, leaving 
enough energy to continue the internal time-keeping 
functions). 


B No Resetting Needed Until 2100 A.D.! Thanks to 
its own specialized Micro-Circuit Computer, the 
Sunwatch is electronically programmed to display the 
correct month and day with NO resetting for the next 123 
years! (Of course, in 2 or 3 seconds, you can easily 
change the time [or any other display] at your option, 
should you need to change time zones, etc.) 


E Permanently Sealed Lexan Module, protected Dy 
U.S. and Foreign Patents until 1992, encapsulates all 
energy cells, solar panels, quartz crystals, Computer- 
On-A-Chip, Readouts, etc. This hermetically-sealed watch 
module is also filled with a special gelatin which absorbs 
tremendous shock, making the Sunwatch virtually the 
Most Indestructible Watch Ever. 


Bi Completely Waterproof (You can safely suspend it 
in boiling water for 30 minutes!) It'S because of the 
permanent lexan seal mentioned above. 


Bi Shock Resistant to 5000 G's (You can literally 
crash it into a rug-surfaced brick wall at 90 M.P.H. 
without noticeable effect!) 


Frae Custom Engraving: At your request, each watch 
will be hand-engraved with your name (or any name you 
specify) to label and personalize it yours for a lifetime. 


Limited Warranty is Your Protection. The Sunwatch 
is covered by a 2 year limited warranty issued by Riehl 
Time Corporation (Manufacturer of the Synchronar 2100), 
and included with your watch. A copy of the warranty may 
also be obtained free of charge by writing to Starshine 
Group, 924 Anacapa St., Santa Barbara, Calif. 93101. 
This warranty gives you specific legal rights, and you 
may also have other rights which vary from state to 
state. 


Never Needs Batterles. Tiny silicon solar cells gather 
and store energy from sunlight, daylight, even an ordinary 
lightbulb. What a relief never to replace batteries! 


ا |[ | | | 


No Resetting — Ever. Micro circuit computer is program- 
med to display the correct month and day with no resetting 
until 2100 A.D. 


rate to within 1 second 


Ш Temperature and Pressure Resistant Freeze 
Sunwatch ina block of ice fora year or wear in 750 feet 
deep without damage.) 


ii Natural Side-View Window lets you tell the time, 
day, and date without twisting your arm into an obvious, 
awkward position. 


lii Continuous Seconds Display — Useful for pulse- 
taking, stopwatch timing, etc. 


4 Different Readout Modes: Mode #1...Displays 
the time in hours and minutes (as shown). Mode #2... Dis- 
plays the month and day in numerical form (i.e., 3:13 for 
March 13). Mode #3...Displays the day of the week 
(alpha form) and the seconds counting off (1.е., TU: 48 for 
Tuesday, and 48 seconds after the minute display in 
Mode #1.) Mode #4...Displays the leap year status, 
and the programmable speed calibration setting that the 
watch is currently set at. (i.e., 23:45. The first digit "2" 
means that this current year is 2 years after the most 
recent leap year. The next 3 digits tell you that your 
Sunwatch is operating at a speed setting of 3:45. This 
setting can be changed by you in just seconds to anywhere 


| between a range of 0:00 to 7:77. This allows you to 


adjust your watch speed to compensate for local climatic 
and magnetic conditions, etc. After a little experimentation 
you will soon find the proper setting to keep your Sunwatch 
accurate to within an unprecedented one second per 
month. (That's 5 times better than the latest Quartz 
Accutron!) 


The exciting Sunwatch offers split-second accuracy 
based on solar energy and advanced design features, all 
packaged in a striking, contemporary styled timepiece 
that is virtually indestructible even under the most severe 
conditions. The Perfect Watch of a lifetime for Business 
People, Professionals, Teachers, Athletes, etc. 


The Philosophy behind the Watch and this advertisement...Our 
objective is to acquaint you in a straight-forward manner, with the 
honest facts and features of a timepiece that we (and several 
thousand current Sunwatch owners) genuinely believe to be the 
most advanced, most practical watch in production today. We have 
attempted to tell you as much as possible about the Sunwatch 
because we know it sometimes can be difficult to make an intelligent 
purchasing decision of this importance. from just a few words and 
pictures. 


Should you decide to try wearing and using one, we will engrave your 
name on it at no charge, and send it to you by United Parcel Service 
(or USPS if UPS doesn't service your area). You then have 2 weeks to 
literally "try it on for size" and see for yourself how incredible this 
watch actually is. If you decide you don't care to keep it for any 
reason, you can return it to us (within 2 weeks of receipt) for a prompt 
refund, or a credit to your charge card. 


Credit Card Orders Call Toll Free 1-800-235-6945, 
ext. 1045. Calif. Residents Call:805-966-7187. 

Note: Thousands of вагт models of this “pure- solar" timepiece 
have been sold nationwide for as high as 3500 or more. 
Recent cost reductions in certain components now make the 
watch much more affordable (see coupon below) and one of 
the best timekeeping Investments you can make today. 


Stacshine Group. 


924 Anacapa St., Dept. SW165, Santa Barbara, CA 93101 . 


О Please rush me —— —— — — Sunwatch(s) in smart, slimly-styled 
stainless steel — for only $129.95 each. | will wear the watch for 15 
days; then if not completely satisfied may return it for a full refund of 
purchase price (less shipping charge). Please add $3.95 per watch 
shipping & insurance. 

Г] Please send me Sunwatch(s), gold plated with matching 
band — only $159.95 each. If not completely satisfied, return it for a 
full refund of purchase price (less shipping charge}. Please add 
$3.95 per watch shipping and insurance. 

Enclosed is $ Check or Money Order (Calif. residents 
add 596 sales tax). 

O American Express C] VISA (BankAmericard) 

O Master Charge L1 Diner s Club О Carte Blanche 

Credit Card # M.C. Bank # 

Issue Date Exp. Date 
Signature — 

Name to be engraved 

Name 

Address — | 

City/State, Zip и 


* 1978 Starshine Inc. 


Build yourown 


THE LOOK OF AN ANTIQUE 
— IN AN EASY-TO-DO KIT ^ 


HS a reproduction of a turn- 
of-the-century classic that’s 
just right for today’s interiors. This 
timeless Victorian-style Dry Sink is 
fashioned from rich-grained oak 
and oak veneer. You can see it in 
the graceful sweep of the sink sides 
and the arch of the panelled doors. 
Best of all, our exclusive Kit makes 
it easy to build yourself. All pieces 
are pre-cut for precise jointing and 
fitting ... and drawers that operate 
smoothly. Storage area below holds 
“storables” up to 18” tall. Overall 


need is a screwdriver. 
What you'll have is a superb piece 
of furniture that compares favor- 
ably with restored pieces. And the 
pride of knowing that you made it. 
FREE COLOR 
CATALOG 
For Visa, 
MasterCharge or 
American Express 
ordering 
Call TOLL FREE: 
1-800-247-5018 
lowa Residents: | 
1-800- 532- 1437 


ТНЕ ULTIMATE IN 
POLICE SCANNER 


Ё SPARKY'S PRICE 
$199» 


Regency expertise in space аде е computer technology now 
brings the versatility of a totally synthesized scanner within 
anyones reach. By merely touching the pressure pads, you 
[Can receive any one of 15,757 frequencies in the public ser- 
vice and amateur bands. You can search through entire bands 
for an active frequency. You can continue to search or stop 
and store the new frequency which will be automatically dis- 
Iplayed in the LED digital readout. The display will also inform 

ou of, Power Failures, All Channel Lockouts, Programming 

rrors and Scan Delay Function Status. The K100 covers 3010 
50 mhz. 144 to 174 mhz and 44010 512 mhz. Use your Master- 
charge, VISA card for faster service Personal checks are 
held jor bank clearance. Price does not include shipping 
charges. K100 has 10 Channe!s and a 1 Yr factory warranty 
Order your Toll Free dial 1-800-255-6369 or write to us al 


SPARKY'S Home Electronic Center 
11489A Oak Park Mall, Overland Park, KS 66214 


Power Kine 


one tough tractor! 


Clears deep snow fast with plow or snow- 
blower. All-gear drive delivers more usable 
power— extra weight and big wheels add 
traction. Mows lawns, plows, cultivates and 
more. 25 attach- 
ments. 12, 14, 16, 
18 hp. Free catalog. 
Engineering Prod- 
ucts Co., 1005-A11 
ANOKA AVE., WAU- 
KESHA, WI 53186 


C-66R 


OAK DRY SINK 


MAIL COUPON TODAY 


Terre Haute, IN 47811 


Please send me freight-collect Oak Dry 
Sink(s) at $189,00 each plus my free color catalog. 
5293 


Enclosed is my check or money order for $ 
or my Visa, Master Charge, American Express 
Number Expiration Date 


Print name 


Address Apt, Ll 


Ci [B ss Rs 
Г] PEN send me the FREE Woodcraft Collection 
catalog only 


ов NY, ІА, IN, residents add applicable sales tax. 


dimensions 36" x 36" x 19" deep. gem malam fam кш иши и Эри Cem dne ema — чар 
Kit even includes quality brass- 1 WOODCRAFT COLLECTION Dept. +тА/ i 
finish period hardware. All you 1400 North Fruitridge Ave., Box 1174 4TB 


| conditioners, 


Le. amem a summe END) VERUS шын CARES шы GUN чынык пыщ (ШШШ camem 


NEVER BUY GAS AGAIN! 
ELECTRIFY YOUR BIKE! 
PEDALPOWER exciting new electric 
bike motor tames tough hills. Be 
zu. independent Shop when you want. 
^ ш Fits all Bikes. Adult Trikes. 
Installs in minutes. Thousands 
sold. Recharges 
overnite, Travels 
100 miles for a dime. 
Easy payment plan 
available. Call or 
send for FREE 
illustrated 
booklet and | 
Special 
Christmas 
OFFER. 


CALL FREE 
800- Ih 1959 


EY BACK GUARANTEE. 
MONI ILLUSTRATED BOOKLET. 
5562 GENERAL ENGINES CO. 
Mantua Blvd., Sewell, N.J. 08080 
“In N.J., Alaska, or Hl. Call Collect: (609) 468-0270 


* NON- POLLUTING - 'NO. OBAFE е NOISE * 


12 VOLT Chain Saw 


* Runs off battery in your car or truck. 

* Can cut a pickup load of wood, still leaves plenty 
of juice to start vehicle. 

* Famous super-tough Oregon bar & chain, 

» Approved for Highway Department use. 

* Sold and used around the world. 


IOSD ON ЕЕЕ ЕЕ Sula ON : 


For Free Information, write: 
Tensen Dept. 204. 1218 N.W. Glisan, Portland, on 972092 


TOUGH, BUT NOT TOO HEAVY FOR LADIES 


MAINTENANCE-FREE * INSTANT START 


# ble and fence for accurate cuts, 


NATURAL GIFT ITEMS 
for the Whole Family! 


HAIR FARMING* KITS— Complete programs for 
men and women with hair loss enin 
3 month supply. | — 


HAIRBRUSHES, 
BATHBRUSHES, 
NAILBRUSHES. 


| Beautiful wood 
| finish with boar 


bristles. Plus, 
toothbrushes 
for home 

and travel. 


JOJOBA COSMETIC LINE. Shampoos/ 
skin creams/lotions, lip balms, 
suntan lotions. All pH acid-balanced and enriched 


| with protein. 


Write today for free information in time for the 
holidays. Rogly Research. Box 5707 26. (P5S1178). 
Miami. Florida 33157 


SAW HELPER" 


B Safety Ruidas | 


Like Having an Extra Pair of Hands! 
SAW HELPERT.M-prand safety guides 
hold workpiece and keep your hands clear 
of blade, Unique nonmarking spring ten- 
sioned ratchet wheels turn only in direc- 
tion of feed to prevent kickback and chat- 
ter and hold saved material firmly to ta- 
Adjust- 
able holding pressure for sawing plywood, 
laminates, veneers, metals and plastics. 
Easy to install on all free standing saws. 
Mounting hardware and instructions in- 
cluded. Meets CAL-OSHA requirements 
as anti-kickback unit when mounted and 
adjusted properly. 30 day moneyback 

| guarantee, Call toll free 1-800-344-7455; 
CA (209)688-7409. 

| Western Commercial Products 
P.O. Box 1202 PS, Tulare, CA 93274 

| Please ship sets (0 $59.50 per set. 
Enclosed is] check; [] money order; 
(California residents add 696 sales tax). 
Postage prepaid anywhere in the con- 
tinental U.S, 

PS TOTAL 

Name ا‎ 
1. —-——————À—M———— — 
Ciy Su mum 
Please charge my order to: | 
| CJ Visa; О мс; Exp, date 


Account Mo, 


B Signature 


172 | POPULAR SCIENCE 


At Last! You Can 
Use The WOODBITS 


PROFESSIONAL WOODBITS are NOT available in hardware stores. Stores only 
carry spade bits which tear grain, clog and bind; or metal-cutting twist bits 
that also bind and — what's worse — "skate" off the mark. 


Why isa WOODBIT Best ? 
A PROFESSIONAL WOODBIT has four features designed specifically for ее 


* A CENTER SPUR that locks your bit on course and so prevents "skating". 
e TWO CUTTING SPURS that start and dimension a perfectly round hole. 
e EXTREMELY SHARP FLUTES extend from the two cutting spurs 
and continue the cutting action all the way through the wood... 
shaving the sides smooth. Most important, the two spurs will not 
splinter the wood as the bit cuts through . .. as spade or metal cutting bits do. 
* THE CUTTING FLUTES ARE ENGINEERED for maximum chip ejection so that 
your drilling machine won't bind and burn out. 
LEICHTUNG'S PROFESSIONAL WOODBITS can be used in portable drills or drill presses 
with chucks of 34" or more. 7 piece chrome-vanadium steel set includes Vg, is. Ya. 5/16, 
35, 'Ag and V5" sizes. Lengths from 2%, - 534". Made by German professionals for pros 
or "wood-be" pros. 


7 PIECE WOODBIT SET .............. —€——— - ки assis ONLY $15.95 


Depth Adjusting Collars Complete Your Bit Set With 
For The 7 Piece Set These 4 BIG WOODBITS 


sone 


Get the precision of a costly drill press for Primarily for use in a drill press, these larger 

under $10.00! Here's how they work: Figure diameter bits can be used in any powerful 

the desired depth of the hole; slip the portable drill with a 34" or larger chuck. These 

collar over the bit to that depth; fix the are really top quality professional cutting tools. 

collar position with the set screw — and drill. The 5%” bit is 774" long, the 34, 74 and 1" are 

7 collar sizes, Ye - '5", fit each bit in the 855" long. No collars available. 

7 piece woodbit set. Tool steel. 56" ВІТ ...... $10.95 74" BIT a.. $13.95 
7 Piece Depth Adjusting Collars ... ONLY $9.95 a BIT ues $12.50 T UIT os $15.50 


Buy Both Bits and Collars (SAVE $2) ... ONLY $23.90 BUY ALL 4 BIG BITS (SAVE $12.95) ONLY $39.95 


eee lk E eGD o GND o GED o GED ¢ GD ¢ HD —— 

Yes Ric Leichtung, please send me: 
——— 7 pc. Woodbit Set(s) @ $15.95 .. so ICT Above, are only a few of hundreds of 
— — 7 pc. Depth Collars To Match Above Set @ $9. 95 . жон hard-to-find woodworking tools from 


ic 's 19 | log. 
— — 14 pc. Bit and Collar Set(s) @ $23.90 AVE $2.00) . Leichtung's 1980, 68 page color cata 
— 4:589" BIG Woodbit(s) @ $10.95 sesa Send $1.00 for your two year catalog 


YOU CAN ORDER 
TOOLS BY PHONE: 


мм 
— 
—— M —— 
— d 
E — À—ÀÀ 


CALL 3," BIG Woodbit(s) @ $12.50 ............. M ый ВЫД И БЕНО el 
TOLL-FREE h" BIG Woodbit(s) @ $13.95 ......................................... _ [J Enclosed is my order for 
800-321-6840 — 1" BIG Woodbit{s) @ $15.50 ...............................—....- LECHTUNG: woodworking tools. As my 


ki 4 BIG Woodbits (2 $39.95 (SAVE $12.95) ..‏ بح 
Complete 18 pc. Drill Set(s) @ $62.00 (SAVE $16. 80)‏ —— 
Shipping, Handling and Insurance $1.75‏ 

Ohio Residents Add 514% Tax 


Di BONUS, please send your 
eo 68 page, 1980 color catalog 
nE 


)hio Residents Call: 
(216) 831-6191 


GUARANTEE 


PLUS all catalogs and new 
tool bulletins FOR THE 
NEXT TWO YEARS FREE! 


Tool 


n^ a y 
If YOU are not METHOD OF PAYMENT TOTAL — —— Catalog O Enclosed is $1.00. Please 
completely pleased heck | Ag: : send your 1980 color catalog 
with any purchase L]omeektnelosed |IMISA:. []MASTERCHARGE PLUS all catalogs and bulletins FOR THE | 
from us, return it Card i. ALL s GOO Thru NEXT TWO YEARS! 
within 30 days for a 
FULL REFUND. 
Name CAGES . 
LEICHT UNGE ,______ РР РНИ 
“THE VVorkbench People” 
sont Comcs my? 1 4944 Commerce Pky. #1179PS 
Phone 216-831-6191" 4 hts Cleveland, Ohio 44128 
| Phone 216-831-6191 


( ^ "WEN Makes Over ч? EXTRA a Week 
КУ = ©. CUN in Own Sharpening Shop! 
P. b^ "My Belsaw Sharp-All made 


me $3,500 last year just in spare , | 
€ IE oe 


time. 
time. Now I'm going full 

it's great to be your own boss." 
4 aa A Э: 
uL. Kt Кри | | 


David Swanson — Utica, Michigan | 


Let Belsaw prove 


M bl 5 YOU can do it, too! On our 
` JOIN THESE SHARP.ALL 30-DAY FREE TRIAL OFFER 
MONEYMAKERS You risk nothing by accepting this offer to 
“Think the world of my Sharp- » see how easily you can turn your spare time 
| = | into Big Cash Profits with your own Complete 
All. Am grossing $4,000 a year Sharpening Shop. No selling . . . No previous 


on a part-time basis." 

Lawrence Stevenson 

E. Syracuse, New York 
“There’s excellent profit in 
sharpening . . . we now do 
about $600.00 a month." 

Ed Kisler Jas 

Sararota, Flori 
"I average $5.00 an m part 
time and business gets better 


experience needed. Our famous Sharp-All and 
show-how instruction set you up to make 
$200, $500, $700 a month CASH sharpening 
SAWS, KNIVES, SCISSORS, LAWNMOWERS, 
Shop and Garden tools . . . all cutting edges. 
Send coupon for FREE facts on 
this money-making business. 


How we'll even finance you. 


= Fe No Obligation — — No Salesman Will Call 
all the time. 


BELSAW SHARP-ALL CO. 
Sandwich, 1 пой 700V Field Bldg. Kansas City, Mo. 64111 


j- RUSH COUPON TODAY FOR FREE BOOK —— 


BELSAW SHARP-ALL CD. stanField, Pres. 
700V Field Bldg., Kansas City, Mo.64111 


Send details of FREE TRIAL OFFER and Free Book "Lifetime Security" 


Name _ 


i 
i Ll di 


Address 


City 


The Seiko 
Chronograph Alarm 


only $129.95 


Originally $250.00 

The perfect gift. 

With continuous LCD display of hour, minute, 
seconds and day of week. At a push of a button, 
month, day and date are displayed. Calen- 
dar automatically adjusts for odd and even 
months. Alarm can be set for either AM or PM. 
Stopwatch display of hour, minute, seconds up 
to 12 hours with 1/10 second readout up to 20 


= “ы? Г =, 
ay; Bry eka! 


minutes, : es ; 
In Goldtone only $169.95. s - 
Save $125.00 off original price. Ree oid | wis 

Similar Savings on other Seiko Watches: anak __ ыша Mu. 
Memory Bank Calendar only .......124.95 287 = Ж 


LCD Quartz Calculator only ........ 194.95 
LCD Quartz Multi-Alarm only ...... 99.95 
Alarm Chronograph Solar .......... 164.95 
Alarm Chronograph 


w/interval countdown timer ........ 149.95 
all available in goldtone at additional cost 


"Don Daily & ET 


| | ш саса) 
Cameras, Electronics & Vid DT 
67 West 47th Street - (800) 221-5858 
New York, N.Y. 10036 (500) ЭШЕ]. 
| M E 


You Can Build This 
Clock! 
We make it easy! 


Thousands ot Craft 
customers have made 
beautiful clocks using 
our kits. You don'! have 
lo be an expert wood- 
worker. Skilled clock- 
makers preassemble 
the difficult parts and 
precisely cut ail miters 
for exact hit. And we 
provide you with the 
thorough, step-by-step 
assembly and finishing 
instructions 


Whether you build the 
new elegant Welling- 
ton grandfather clock 
with tubular chimes or 
choose a clock from 
our 100-page catalog, 
we guarantee your 
salisfaction. Save over 
50% by “Doing it Your- 
self’. Write today! 


— == =>: — кг; 
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New! Wellington 
Grandfather Clock 


= ee —_—=— — 


CRAFT PRODUCTS CO. 
Dept. 02, St. Charles, IL 60174 


О Send FREE Brochure 
[1 Send Complete 100-Page 
Catalog ($1.50 postpaid) 


NAME 
STREET 


CITY/STATE/ZIP 


Saves on heating 
bills 


Installs in minutes 


Automatic 
thermostat control 


Use in recreation 
rooms, basements, 
lodges, cabins, 
Outbuildings... 
anywhere 


Built-in 
circulating fan 


$64.95 

Please Specify: Vent pipe diameter 
(6", 7”, 8", 9", 10") 

Type of fuel (coal, wood, oil, gas) 

Add $6.00 shipping for each one 

ordered, 

| Wisconsin residents add 4% sales tax 

| No Canadian Orders Please 

Also Available: Fireplace heat re- 


| claimer and wood & coal burning | 
heaters. | 
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FREE catalog with snowmobile, 
motorcycle, wood making, small 
engine parts, and other accessories. - 


| Макао s Supply 


Box 157 Dept PS2 Dorchester, WI 54425 


RUN YOUR CAR! — HEAT YOUR HOME! 


USED AND PROVEN BY FOREIGN COUNTRIES, STATES 
AND MUNICIPALITIES ALL OVER THE WORLD. 


Ss 


ITS TRUE! NOW YOU CAN 
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LESS 
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AND HAVE ALL THE FUEL YOU NEED, LEGALLY. 


FASTER ACCELERATION ө BETTER MILEAGE e HIGHER OCTANE 
AND BEST OF ALL... YOU CAN MAKE IT RIGHT IN YOUR OWN BACK YARD! 
B From Nations’ capitals all over the world comes exciting news of a fantastic 


breakthrough in fuel saving technology...a wayforevery American who owns 
| a car or heats a house to beat the fuel shortage...and save thousands of 


dollars annually too! So successful, 
it has been road-proven in a two 
| million mile test in one state alone. 

The state of Nebraska, faced with the same 
| fuel crisis that we all face, put this dynamic 
| methodtothe test. They usedthis new fuelin 
| staff cars, trucks, road maintenance vehicles, 
| even state trooper cars (and you know the 
kind of punishment they take). These ve- 
| hicles putinatotal of two million miles. That's 
| about 80 times around the world. The re- 
| sults? Just too remarkable to be true...but 
| true it is. All vehicles got more miles to the 
gallon. Drivers reported faster accelera- 
tion, greater engineresponse. Andthefuel 
| itself measured a higher octane rating than 
premium unleaded gasoline. 

The country of Brazil, (as reported in the NY 
Times), is converting all its cars to run on 
10096 alcohol...a product that they can pro- 
duce from agriculture. 

Running cars on Alcohol or Gasahol (alco- 
| hol and gasoline mixture) is not a new idea. 
| The big Indianapolis racing cars have been 
| running on "alki" for many years for these 
very same reasons: better mileage, faster 
| acceleration, cleaner burning engines, 
| andatleastfouroctane points higherthan 
the premium unleaded now available (when 
you can get it). 
сє йлы, "ЫА о И иш a See Ce TE ey 


Gasahol is an amazing fuel that 
has been known to scientists for 
| years. Now, through advanced 
technology, you can make this 
fuel yourself. See details in fact 
filled book. 


EE = SES‏ ا 
HEAT YOUR HOME...RUN YOUR CAR‏ 
But, the greatest advantage of all...the one‏ 
biggest hope for car-dependent America is...‏ 
you can make this fuel yourself! That'sright‏ 
„You can make all the fuel you want for your‏ 
car - boat - truck - tractor...even make fuel to‏ 
heat your home this winter. YES! Even make‏ 
fuel to heat your home. Think of that when‏ 
home heating oil goes to $1 a gallon (if you‏ 
can get it), and you're begging for delivery.‏ 
stop being dependent on the big oil company‏ 
monopolies. Make your own fuel...do it now...‏ 
have all you need!‏ 
DO-IT-YOURSELF FUEL STATION‏ 

If you're fed up with the way gas companies 


have been treating you, with the long lines to 
fill up, with the artificially high cost of fuel, of 
being ripped off bythe oil cartels.. well, here's 
your chance. 

DO SOMETHING ABOUT IT! 

We'll show you how to make fuel from 
vegetables and other crops, from grass clip- 
pings...even garbage. And the whole opera- 
tion can run on solar power so you don't use 
fuel to make fuel. We'll give you plans for a 
solar furnace you can build for under $15. 
We'll even supply the application for the Fed- 
eral License. (the U.S. Government is alloca- 
ting billions of dollars for alternate energy 
sources research. The Government encour- 
ages the making of this fuel by repealling the 
4% Excise tax on Alcohol Fuel). 

G.M., CHRYSLER, FORD 
Even the big three car makers, General 
Motors, Chrysler, Ford say that the use of 
Gasahol! would not void their warranties. 
In fact all new autos, even Volkswagons 
exported to Brazil must run on 10096 alcohol. 

You canrun yourcarona 1096 alcohol, 9096 
gasoline mixture right now, or you can make 
some minor adjustments and run your car on 
10096 alcohol. 

Look, if you need your car to get to work, or 
you need fuel to power your truck or farm 
tractor, or to run a boat or for any gasoline 
powered engine, you can make that fuel your- 
self...easily, quickly, right in your own back 
yard. Remember, any engine that runs on 
gasoline can run on Gasahol. Take this op- 
portunity to free yourself from bondage tothe 
oil companies...order your book today! 
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Gasahol..The Wonder Fuel: дон үө һеага 


it on The Today Show, CBS Reports, Tom 
Snyder Show, read about it in newspa- 
pers and magazines. e 1979 MEDIA MARKETING 


SPONSOR MEMBER-NATIONAL GASAHOL COMMISION 


| CHECK THESE ADVANTAGES: 


V/ GIVES YOU MORE MILES PER 


| GALLON...WITH LESS TROUBLE TOO. 


V HIGHER OCTANE. 4 TO 5 POINTS | 


| HIGHER THAN PREMIUM UNLEADED 


V/ FASTER ACCELERATION, 
REDUCE EXHAUST EMISSIONS. 


V BURNS CLEANER, MORE EFFI- 
CIENTLY THAN CONVENTIONAL | 
GASOLINE. 


V/ CAN BE USED STRAIGHT OR | 
MIXED WITH GASOLINE. 


AND... NO LINES TO WAIT ON... 
YOU MAKE YOUR OWN. 


FOR CREDIT CARD PURCHASE, CALL| 
TOLL FREE 1-800-331-1003 


COMPLETE soo $95 


ONLY 
TWO FOR ONLY $18.95 


NEW FUELS, Dept.124 


283 Greenwich Ave., Box 464, Greenwich, CT. 06830 

| Please send me the new book on how I can make | 
my own fuel at home. | understand that if | am по! | 
completely satisfied, | can return the book within 
14 days for a full refund of product cost. | 
OFuel book only $9.95 plus 75¢ shipping 
OSave: Two for only $18.95 postpaid | 
Please make checks payable to: New Fuel 
Enclosed is $ | 

OR, you may charge it OVisa OMasterCharge 


| MC banks Expdate —  —  — 


(check or money order) 


| Acct. # 


Name 
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24 Inch Band SAW CUTS TO CENTER OF 48 inches 


NEW TYPE 
fO ی‎ 


1 inch Strip Sander 
Completely enclosed 


+ = e dem 


iin iii tT TTT 


a 
8" Tilting Arbor . 
3 & 4 inch esassasssssessssnassusssceee 
A) Belt Sander. A FULL LINE OF RUGGED : 
—— —— o! Ó—————— —' 005 ALL STEEL TOOLS: ^ 
DU-ER TOOLS — RUGGED ALL STEEL — з 24 inch Band Saw ...... 199.95 · | ИГИ | 
BALL BEARING — EXTRA VERSATILITY : 12 inch Band Saw ...... 159.95 : ac ا‎ oe lon 
s Ои-егѕ 24 inch Band Saw gives the handyman the = 10 x 36" Rugged Lathe r d ith ES ating ri 3 Provides 
* versatility of an industrial tool at a price he can afford, the • Ва! Bearing .......... 89.95 · at Eee TA SUNG Cor TONI 
п * quality that is demanded by industry. The Band Saw, oneof е З inch Belt Sander . bright high-resolution picture with 12. 
: the best cutting principals for wood, metal or plastic, has $ Ball Bearing .......... 24.95 « 13" and 15" TVs. Priced at $69. Quantity 
= been limited in use because of the depth of throat. The = 4 inch Belt Sander a || discounts available. For further informa- 
B-24's Big throat and new drive feature gives longer blade а Ball Bearing iU E dadas 39.95 : | tion on converting standard TVs into 
pod . 8 inch Tilting Arbor e|) окшоп sets, call or write Bill Spellman. 
¢ Du-er tools are fabricated of Heavy Gauge Steel, 30 years ч SAW ааа таараа 99.95 | | | 
" experience developed new engineering features with «= 10 inch Disc Sander ~ 3 SEES а ACES ate 
: accuracy, and ball bearings for added quality. Extra features з Table Model.......... 69.95 ы МЕЕ COMPANY, INC. 
created by manufacturing know how makes Du-er tools 7 1 inch Strip Sander..... . 69.95* |. 
s available at exceptionally low prices, yet no quality is " Deluxe Stand for all а || 304 N.E. 79th Street 
„ sacrificed. i TedéguoaxizciEEia 39.95 • Miami, Florida 33138 
a You can order direct from Factory where there is no Dealer = a Tl 305 [759-3124 | 
а x | 


. represented . Free Information. F.O.B. factory 
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:DU-ER TOOLS, 5448 Edina Industrial Blvd, Minneapolis, Minn, Seago || т o n mm 
| | { 
Is your fireplace WOODWORKERS 


Do-it-Yourself 


draining heat from c ATALOG 


your house? 


Dramatically cut heating bills by 
half or more ... and guarantee 
your family's comfort in a power 
outage or fuel shortage. 


Return your investment in 112 to З years! 


THERMOGRATE Glass Door Fireplace Furnace 
inserts substantially reduce the loss of warm room 
air up your chimney, recapture the heat, and return it 
to your home in a continuous natural flow. Designed === 
for high performance. . . they work well even without : == 
auxilliary blowers! == 
New THERMOSHIELD Heat Amplifier Panel in- **3& 
creases convective heat by 15% to 20% over Fî 
previous models. With an auxilliary blower, heat 
outputs up to 100,000 BTU per hour are possible. . . 
more тап юш to heat a house! 


* U.L. Tested and Listed. x Welded construction. 

* Stainless Steel heat exchanger tubes guaranteed 
against burnout . . . should ‘last a lifetime’! 

ж ‘Picture Window’ glass doors stay cleaner, cooler. 

* Installs easily. No construction needed. 


CALL TOLL FREE: 1-800-328-0882 
Performance & Satisfaction | CALL TOLL FREE: 1-800-328-0882 


woods, carving blocks, inlays, period hardware, 
carved moldings, pic. framing. Sliding, revolv- 
ing hdwe. Coffee mill kit. Wood finishes, cane, 
lamp parts. Marquetry kits. Specialty wood- 
por б tools, Over 2,000 hard-to-find Елнар 
products. Woodworking books and plans. 
TEAR OUT AD. MAIL TODAY. 
CONSTANTINE Est. 1812 
2053 Eastchester Road, Bronx N.Y. 10461 
C] Enclosed $1 for Woodworkers Catalog 
with 20 samples of beautiful veneers. All identi- 
fied. Helpful when buying woods. 

Dollar refunded on first order. 

[1 Enclosed 50c for catalog without samples. 


C] ALSO enclosed $1.95. Send practical in- | 
struction manual—"Creative Veneer Craft.” | 
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How to create decorative veneer designs. Tech- 
niques, patterns, projects. It's the perfect sup- 
plement to Constantine's big Catalog. 


E O um um iM e OD cC món 


are Money-Back Guaranteed | brochure, performance data & New York State residents please add tax on $1.95 
 how-to-order: | - 
Here's how бас Tead Badi lds | Р.0. Box 43021 Dept. 869-911 EE ES 
i works! ThermOGRATE' ze rsen рш. sein | naa а 
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Popular 
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1101 Need Gas? Brochure describes ACV's 
easily installed steel auxiliary fuel tank, which 
fits into a 13-in. spare-tire well and uses the orig- 
inal filler and emission control system. 20€ 


1102 Decorator Ceramic Tile Packet includes 
Dream Kitchen and Bath brochures, blueprints, 
color and style charts. Beautify your home with 
easy-to-care-for ceramic tile from American 
Olean Tile. $1 


1103 Poulans Complete Book of Fire- 
wood This book, written by firewood expert 
Warren Donnelly, covers selection of firewood, 
firewood sources, cutting, seasoning and stor- 
ing, building a fire, and alternative fireplace 
fuels. $3.95 


1104 Energy and Your Home  Twenty-eight- 
page booklet from Borg-Warner provides up-to- 
date information about energy as it relates to 
heating and cooling your home, and tips to help 
you save energy. Free 


1105 Brian's Bartender Guide Cocktail and 
mixed-drink guide includes references to the 
lore and origin of certain alcoholic beverages. 
From Brown-Forman Distillers. $1.95 


1106 Redwood Decks Dolt! Booklet from Cal- 
ifornia Redwood shows complete variety of 
decks—all sizes and shapes. Includes sections 
on choosing the right grade of redwood for each 
job, proper finishes, and points to consider be- 
fore building. 50€ 


1107 Hand Tool Catalog Twenty-three-page 
catalog illustrates complete line of mechanic's 
hand tools; features famous Channellock 
tongue-and-groove pliers along with other 
high-quality hand-tool items. Free 


1108 Save Energy with Styrofoam Insula- 

tion Detailed brochure contains information 

on application of Styrofoam-brand insulation 

and energy-saving properties of it, compared to 

amar building materials. From Dow Chemical 
o. Free 


1109 Tune up your Toilet Fluidmaster bro- 
chure illustrates how to pinpoint water waste 
and what to do about it. Free 


1110 Keep Your Car Working for You To run 

your car economically, this 40-page glove-com- 
artment manual tells how to prevent problems 
efore they happen. From Fram Corp. Free 
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О 1101 20€ О 1106 50 O 1111 


D 1105 $1.950) 1110 
Name (please print) 
Address 


nformation 


О 1102 $1 п 1107 О 1112 
Г1 1103 $3.950 1108 О 1113 
O 1104 O 1108 O 1114 $1 


О 1115 25¢ D 1120 


1111 Vinyl Gutters and Downspouts  Step-by- 
step installation guide explains the features of 
Raingo snap-together system from Genova. 
Free 


1112 Mini-Motor Homes Hop-Cap's four- 
page color brochure shows floor plans, interior 
views, and specs. Free 


1113 Save on Heating Bills Learn about amaz- 

ing kerosene heater—no smoke, no odor, and 

automatic shut-off. Up to 18,000 Btu per hour for 

ERN pennies. Information from Kero-Sun. 
ree 


1114 The Art of Heating with Wood Illus- 
trated booklet from Kristia Associates contains 
everything you need to know about wood burn- 
ing, including wood-chimney maintenance and 
a complete description of the Jótul line of Nor- 
wegian wood stoves and accessories. $1 


1115 Quality Tractors from Kubota  Full-line 
product brochure features tractors in 12- to 
55.5-horsepower range, for lawns, gardens, 
mid-size farms. 25€ 


1116 Work-Saving Ideas Brochure gives 15 
ways that Macco Adhesive can be used around 
the house. Product's versatility eliminates need 
for other adhesives, saves you money and time, 
15€ 


1117 Masonite Re-siding Styling Guide Five 
individual folders contained in quide show how 
five basic-style homes can be changed through 
re-siding. Home styles include ranch, split-level, 
and others, 50€ 


1118 Mite-R-Gage  Mite-R-Gage is the versa- 
tile new tool for solving simple and complex 
mitering problems. Measures angles directly, 
locks into any position, accurate to 5 degree, 
made of unbreakable Lexan. Spec sheet with 
instructions, from Nowlin. Free 


1119 Helpful Hints on Saber Sawing Major 

aspects of saber sawing are illustrated and ex- 

plained in this guide to the most versatile and 

рсы electric power tool made. From Trojan 
ools Div., Parker Mfg. Free 


1120 Get the Most Out of Your Car Perform- 
ance Marketing brochure features quality auto 
accessories—specialty tools, French steering 
wheels, turbochargers, and more. Free 


POPULAR SCIENCE P.O. Box 2748, Clinton, lowa 52735 
Note: Popular Science lowa address is for Product Information only. Subscription inquiries should 
be directed to the address at the foot of the table-of-contents page. 
Please send the items checked below. | am enclosing 30¢ handling charge 
(any number of items) plus amount required for priced items. 


О 1116 15¢ O 1121 25¢ D 1126 256 
О 1117 506 O 1122 256 D 1127 
Г] 1118 О 1123 О 1128 25€ 
[1 1119 C 1124 О 1129 
О 1125 O 1130 506 
.. City & State 


Please send cash, check, or money order made out to Popular Science. 
No stamps or foreign currency. Allow approximately six weeks delivery. 


Booklets, catalogs, and folders listed below pro- 
vide reliable information, illustrations, and spec- 
ifications to help you in planning the purchase of 
a variety of products or services offered by these 
dependable companies. The convenient order 
form will save you time and postage. 


1121 Fireplace Ideas Booklet Portland Wil- 
lamette Company's 16-page brochure shows 
many ways to screen your fireplace with mesh 
and glass in 26 finishes. Decorative accessories 
and tips on proper screen selection are also 
shown. 25€ 


1122 Fuel Costs Getting You Down? Switch 
to wood or coal. Southport Stoves has an alter- 
native to conventional heating systems: wood- 
and coal-burning stoves. Descriptive literature 
on airtight, long-burning stoves from Belgium 
and Denmark. 25€ 


1123 Engine Oil-Cooling Systems Color cata- 
log shows complete transmission and engine 
oil-cooling system, explains use of coolers and 
oil-temperature failure charts. From Thermo- 
Chem Corp. Free 


1124 Deep-Penetrating Water Seal Brochure 
describes results achieved with Thompson's 
Waterproofing Seal-Stain. Free 


1125 Travel South U.S.A. Color brochure pro- 
vides general vacation information on the elev- 
en states of adventure in the Travel South 
U.S.A. region, and where to write for additional 
information. Free 


1126 Wood Finishing Sixteen-page illustrated 
booklet is a beginner's guide to wood finishing, 
with instructions for easy, enjoyable wood fin- 
ishing or refinishing. From United Gilsonite 
Labs. 25 


1127 Natural Light With Velux Roof Win- 
dows Brochure shows in-home uses and 
ideas for roof windows and accessories. Free 


1128 Sonic Intercom Webco brochure de- 
scribes how motorcyclist or car driver can trans- 
mit radio and cassette messages. 25¢ 


1129 Play Olympic Golf Whispering Palms 
Golf & Country Club offers a new playing-range 
concept for you to sharpen your shotmaking. 
Free 


1130 14 Easy Projects 2-Вгіск booklet gives 
simple instructions for planter boxes, book- 
shelves, room dividers, and an arch range hood. 
50€ 


THIS COUPON EXPIRES JAN. 31, 1980 


АМ ENCLOSING 
$__for priced items 
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Pat. Репа. 


Buy your furnace direct from 
manufacturer or build your 
own. Send $2.00 for brochure 
or send $25 for acomplete set 
of plans to build your own. 
(Refundable if you purchase 
one from us). 


SCANDIAROCK .. 


WOOD 
FURNACE 


Heat Your Home With Wood 


The Scandiarock Furnace’s 
unique design gives you so 
many advantages. Here are just 
a few: 


* Cut heating costs 80%+ 

ж Preheat domestic water 

* Independent of electric 
power 

* Can be used with solar heat 

* Ideal as a steam sauna 
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| Cl Enclosed is $2.00. Please rush me a copy of your brochure. 


O Enclosed is $25.00 for a complete set of Scandiarock plans com- 
plete with installation instructions so | can build my own. (Re- 


fundable if you purchase one of 


ours). 


SCANDIAROCK WOOD FURNACE — P.O. BOX 291, BOZEMAN, MT 59715 


RE-LITE 
2 bulb fixture duplicates the charm 
and increases the light output of a 


double mantle gaslight. Kit in- 

cludes on-at-dusk, off-at-dawn 

phato control, fixture, bulbs, | 
detailed instructions, Your energy 
savings will pay for this kit in less 
than 6 months. 115 volt kit $29.95 
postpaid, or safe 12 volt kit including | 
plug-in transformer, $39.95. 

Dealers and installers inquiries invited. 


1678 Hewitt Dept. 55% St. Paul, MN 55104 


SELECTION 
at the Lowest 


QUARTZ #202 & 203 Prices Ever 
Dimensions 2 7/8" Lx 
27/10" W x 1" D. 
#202 - for dials up to 
1/4" thick. 
#203 - for dials up to 
7/8" thick. 
Prices: For 1 Mvt. $10.50, 
5 mvts. $8.75 ea., 
10 Mvts. $7.65 ea. 
Free Hour & Minute Hand! 
Second hand 5-300 — 35€ ea. 
Shipping Extra. 


* Dials! 


e Numerals! 


Add : Shipping 
] unit $1.50, 5 


for information Miller Sales 


BATTERY CLOCK E Ni 
MOVEMENTS - NEW Ts 
LARGER Se 


From KLOCKIT 


* Pendulums! 
e New ''Mini-Quartz'' 


* Chime Movements! 
° Wt. Shells! 


PHONE ORDERS WELCOME! 


For a Free Catalog - Write KLOCKIT, P.O. Box 629 * Lake Geneva, WI 53147 
or Call: [414] - 245-6902 - [For 1st class catalog delivery - send 50c] 


ICHAIN SAW-HYDRAULIC LOG 


SPLITTER 
1215 ton splitting stroke 
imaximum 1 
120 lbs. 4 ft. in length 


54 Main 
Ann Arbor MI 48104 


Always Include 
Your Zip Code 
When Answering Ads 


T 
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SAVE with #154 
American made 4 jewel 
Battery Clock Movement 
Free Hr. & Min. hand - 
Low prices: | Mvt. 36.95 

5 Mvts. $5.85 ea., 10 
Mvts. $5.40 ea. 
For dials up to 1/4" thick - 
long shaft available - at 
slight extra cost, shipping 
extra. 


& Handling! 
units, $2.00 
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CUT STRAIGHT | 


FOR EVERY Д 
POWER 4 
TOOL Oe 


Use "STRATE-CUT' Cutting Guide with 
any portable circular saw, jig saw or 
router. Extends to B'6", reduces to 51" 
for short cuts and portability. Clamps 
to paneling, doors and other long work. 
Rip 4'xB' sheets down the center; trim 
1/16" off a door. Make precision 90? 
cuts, tapers, angles, dados, bevels, 
grooves. Unbeatable for scoring wall- 
board. Guides utility knife. Here's how 
this sturdy aluminum tool works: 


FT 
oY 


42; 
parr I rrr 


(1) Patented connector joins and aligns 
(2) two 51" guide sections with four set 
screws (3) C-clamps (4) attach guide to 
work. Tool follows guiding edge (5) 
Clamps and illustrated instructions incl., 
only $19.95 plus $2.00 shipping and 
handling, U.S.A. only. Send check or M.O. 
to: R.A.K. PRODUCTS, Department 5-33 
Box 23426, Milw., WI 53223. MONEY 
BACK GUARANTEE. Wis. Res. 4% tax. 


STEAMER 


This steam engine is super easy to build because 
it's almost built when you start. it's made from an 
automotive air compressor so you only have to build 
a new valve mechanism. Use it for a steam boat, 
bicycle or even with an automobile alternator to, 
power your house. It was atypical project described 
in Popular Machining, the magazine for the 
amateur machinist. Did you miss it? We've 
reprinted the article along with complete working 
drawings just for new subscribers. Only $10 for the 
reprint, drawings and a year's subscription with 
Your Satisfaction Guaranteed — Check, M.0., VISA, 
Master Charge. 
Caldwell Industries 
603-609 


E. Davis St. 
Luling, Texas 78648 


E AGE TYRE SHIELD . 


isn't easy for me to become a Tyre Shield believer because in my line of 
к (I'm an approved insurance investigator and adjustor by profes- 
, and | am fully bonded.) | start out not believing anything! That's 
t! [have to be shown what's true and what isn't... and | have їо see it 
| my own eyes. Believe it, Tyre Shield works. 

yre Shield convinced me with the most outrageous torture-test demon- 
tion that I've ever seen. Before Tyre Shield, if someone told me that 
r you squirted some stuff into your tire, you could repeatedly 
cture and mutilate the tire with an ice pick, | would have laughed. 


This is how Tyre Shield works: 
When a puncture occurs, Tyre Shield is forced into the puncture 
creating a permanent airtight tire patch from inside. Tyre Shield 
also seals rim & bead leaks and slow leaks. 


ut Tyre Shield made a believer out of me... 
nd when | learned how much money | could make, | plunked down my 
1 and became a distributor on the spot. 


never cease to be amazed with the way Tyre Shield works. Гуе had it in 


own personal car since May 1, 1979, and І have driven on rough roads 
stantly, plus, during my money-making Tyre Shield demonstrations, | 
e punctured my tire more than 20 times with an ice pick, and even 
ed into it with a 4-inch nail, and the tire is still as good as new! 
my line of work, there's no way | could sell Tyre Shield with a clear 
science if it were not the most incredible flat tire preventative ! have 
1 їп my entire lite! 
ead on and find out how to become a rich believer like me! 
Lester Dingee, Turnersville, N.J. 


-= MAIL NOW! ! — 


I'm a керіс but since there's absolutely no 
financial risk for me, | want to know what it 
takes io become a dealer. | want my appoint- 
ment with the Senior Training Director to be 
set up right away! 


O My money order for $7.95 is enclosed. 


1 


QUICK*EASY*PERMANENT 


TYRE SHIELD 


NAME 
ADDRESS 


WORK TELEPHONE ( 


ca AMERICAN TYRE SHIELD CORP. о EISENHOWER DRIVE, PARAMUS, N.J. 07652 


WHEN DID YOU LAST EARN 
$1,000 A WEEK? 


THIS TIRE HAS BEEN PIERCED 


right before my very eyes. 


a See ee E ане STATE 


AND MUTILATED BY 12 


ICE PICKS, DRILLED WITH A 


4" NAIL, AND, AFTER BEING 


DRIVEN ON FOR 10 GRUELING 


DAYS, STILL ISN'T FLAT!" 


*(Affidavit on request 


THANKS TO NEW, MIRACLE, 
. PREVENTS 
FLATS BEFORE THEY HAPPEN! 


Lester Dingee saw for himself and now he's a believer. . .a believer who's making 
big money. If you're interested in making big money, call or mail the coupon below 
now! For the low, low price of $7.95 (the cost of one cylinder of Tyre Shield), our 
Senior Training Director will personally deliver your Tyre Shield Kit, perform the 
demonstration and make a believer out of you! 

There is absolutely no risk to you! Here's the deal: If, after our Senior Training 
Director shows you the demo, you're not totally impressed with amazing Tyre Shield 
and the amazing amount of money you can make distributing it, you'll be charged 
nothing for the one tube of Tyre Shield used, and get a complete refundof your $7.95! 


If you're impressed, as we're sure you will be, and you're serious about watching 
the dollars roll in as a Tyre Shield dealer, keep the rest of the Tyre Shield, and you still 
get a full $7.95 refund on your first reorder. YOU CAN'T LOSE WITH TYRE SHIELD! 

We're only asking for $7.95 to get serious minded dealers. 

Send your $7.95 now and we will act to allow you to look into the most fantastic 
profit opportunity of the decade! 


BS "Gina, my three children, and myself are a team! 
~ We looked at every possible business oppor- 
tunity that is advertised, but this is the most 
EC fantastic situation! It is still almost too good to 
a am 1 believe. And after only a few short weeks, we 
| have just been awarded a Master Distributor- 
Ў ship! How can you resist a miracle product that 
БА out flat tires forever. It's an offer we 
J> couldn't refuse! 
p i Robert and Gina Russell 
Burlington, Vermont 


CALL OUR INSTANT PROFIT HOTLINE 


(201) 368-1047 COLLECT. TODAY. 


ASK FOR JERRY ANDERSON. COLLECT. 
TO SET UP YOUR PERSONAL DEMO TODAY! 


If your deal is all that it's knocked up to be, and if | meet your qualifications, 
then | have the following cash available (without borrowing or getting into 
trouble) which | can use for working capital to get started. 


[1 $300-$800 


CI Your deal sounds great, but | move slowly: enclosed is $2 to cover postage and handling. Please rush me the Tyre Shield Success Story by return mail. 
This coupon must be filled out completely in order for us to rush the Tyre Shield Success Story to you! 


O $800-$1400 O $1500-$5000 $10,000 PLUS 


—— DIRE a - 
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HOME TELEPHONE (| jJ 
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SAVE MONEY ON HEATING COSTS 


Your Present Storm Windows Are Not 
Enough—Double and Triple Insulate NOW 


Even should you have storm 
windows, you still can form 
another insulation barrier to 
keep in heat!!! Our TORLITE 
window system creates an in- 
sulating pocket of air inside 
your window keeping heat in 
and cold air out. Any window in 
your home, farm, business, 
trailer, 


tically CLEAR and TOUGH. 
You don’t even know it’s on 
your window. The average size 
window is installed in minutes. 
No trimming to exact size. No 
tacks or nailing strips. We 
have developed an exclusive 
polypropylene fastening 
system that allows the 
TORLITE material to fasten to 
your window molding or frame. 
Just as easy as a zipper, it can 
be opened for access and 
cleaning. Installs from the in- 
side. TORLITE film has no 
HAZE or CLOUDINESS. One 
kit contains enough material to 
cover over 130 square feet of 
window area. Larger windows, 
the material can be seamed to 
cover any size window. Order 
the number of kits you need to- 
day. Avoid delays and order 
now. 


RPT MFG. - TORLITE DIV. - DEPT. Р5-11 


{including movement 
and dial) 
* Factory direct 
prices 
* Heirloom quality 
e Solid 3/4" hard- 
woods: black wal- 
nut, cherry, ma- 
hogany, oak 
e Easy to assemble, 
parts pre-cut 
е Solid brass West 
German chiming 
movements 
e Money back 
guarantee 
e Prompt shipment 
MASTER CHARGE and 
BANKAMERICARD/VIS/ 
ACCEPTED 
Write for FREE 
color catalog 


EMPEROR? 
CLOCK COMPANY 
WORLD'S LARGEST MANUFACTURER 
OF GRANDFATHER CLOCKS 
Dept. 240 Emperor Industrial Park 
Fairhope, Alabama 36532 


100% air tight. Made from a i 
totally new film, used only by | 
industry, this material is op- 


3537 Limekiln Pike, Chalfont, Penna. 18914 


Please rush те ______ kits complete with easy in- 
structions at the following prices: ONE KIT 130 sq. 
ft. for $12.95 PLUS $1.50 postage - TWO KITS 260 
за. ft. $24.95 PLUS $1.95 postage - THREE KITS 
490 sq. ft. $36.75 PLUS $2.25 postage. TOTAL 
ENCLOSED . 


Check or Money Order NO C.O.D.'s, please. 


= a 


GUARANTEE 
SHOULD YOU NOT BE COMPLETE- 
LY SATISFIED, RETURN UNUSED 


ee 


PORTION WITHIN FIFTEEN (15) | Pee РӨ Фали 
DAYS FOR COMPLETE REFUND ADDRESS — АТФ е 
LESS POSTAGE AND HANDLING. - "" " earn Yacht Design 


| 
| 
| 
| 
| NAME - 
| 
| 


ALL FOREIGN ORDERS SHOULD ВЕ AT U.S.A. RATE OF 


e ' | PL " H a E 
EXCHANGE AND PROPER POSTAGE INCLUDED, We are the world’s leading school o 


Yacht Design. We have produced more 
professional yacht designers than any 


BE E Mom other school and we have been doing 
! | | 200 Watt this for 50 years. At the same time we 
CHIMNEY SWEEP Generator have also shown thousands of yachts- 


Your Own Business: A chimney sweep can clean a chimney 
with the August West" System in one hour. Nationally, the average 
charge is $40.00, 


A Growing Need: 
The energy crisis has 
resulted in a dramatic 
increase in wood burning. ' 
Wood smoke deposits Пат: 


men like yourself the satisfaction and 
Fı WINCO Wind compli i 
EN ciet Се sense of accomplishment to be gained 
farms, cottages! Saves on | in this rewarding study. And we do it 
costly battery operation—runs | all by correspondence. 


small appliances. Sensitive 
response. Charges in light breeze e Accredited Member of the National 


ble creosote in chi (7 mph). Patented Air-Brake А 
Regular аңызда li nectit) Ж. overcharging in Home Study Council. 
to prevent fire damage. high wind. е Approved by the Connecticut Board of 
The August West* System: Education. 


ore sweeps use It than any other method in 
the country. 


Check these features: 6' 
Albers  AirFoil Propeller— 
Heavy Duty 200 watt 12 Volt 
erator—Sturdy 10' Mounting 


e Approved training for eligible veterans 
and service personnel. 
e A division of the National Marine Manu- 
facturers Association. 
е Optional Bachelor's Degree program. 
WESTLAWN SCHOOL OF YACHT DESIG 
P.O.Box 779-J, Stamford, Connecticut 0690 


Send for our free booklet, or call TOLL FREE 
any time and ask for "The August West Story." 


| 800-648-5311 T: Panel—Easy to assemble! $675— 


fin Nevada (200) 992.57 101 Send Check or Card * with order, or 52.98 for complete info; 


August West Systems, Inc. applies to purchase. Windact, Dept. PS, : 
Box 603 — Dept. QMK | — 41465 Stayton-Sclo Rd., 
et ee | Wo an б Stayton, OR 97383 i 


Now theres no 
reason why you 
shouldn't build 
your own home. 


At Barn Homes, we've developed a 
unique building system based on a 200 
year old method. The system utilizes a 
post and beam frame of solid timbers, 
which are quality pre-cut at Barn Homes. 
The frame is secured by mortise and 
tenon joints which are pegged, not nail- 
ed together. This method of raising the 
frame is so simple, even someone with- 
out specialized expertise can do it (and 
no special tools are needed, just a mallet, 
which we provide, and an ordinary tool 
kit.) After the frame is erected (usually 
within 2 days from starting), the Barn 
Home owner has the choice to complete 
the house himself, or to call in a profess 
ional contractor. BARN HOMES. Now 
you haven't any more excuses. 


D Barn Domes a 


РО Вох 579/Dept. P-1/Woodstock, NY 12498 | 


gmr reading our catalog 


———  —— 


You're only as 


- as your tools. That's 
why we've desi 


our catalog to be like no 


other hand too am that you ve ever seen. 


Its more than an ¥ ordiwry listing н of 
over 1,000 woodworking tools. Instead, it's a 
108-page book with superb photo phs, 
honest specifications and reliable descrip- 
tions of tools which cannot be bought in your 
average hardware store. 
So send us this nm today. We want to 
make it easy for you to good as you 
can get. 
* Garrett Wade Company, . PS-11-9 
. 302 Fifth Ave., New York, iy. 10001 
* О Send Vm RI c hand tools. I have enclosed $1. 


# Send me your catalog on INCA SWISS stationary power 
e tools, Here's $1 for that as well. 


z 


Addres 
Se S| 2 сз 


Canadian craftsmen can obtain our Hand Tool 
only by sending $1.00 directly to: Lee Valley Tools, 
P.O. Box 6295, Ottawa, Ontario K2A ІТ4. 
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| business wisely. That's why so many men, 


Now you can cash in on the huge demand 
for SHARPENING SAWS and TOOLS. 


3 ог more. Work part time, 
/ full time, right at home. 
No layoffs. No strikes. 


"Provides a steady source 
of year round income. 


is can be one of the mo: can step in with the much needed service of 
a cisions you evel sharpening saws and practically any kind of 


Going into business for yourself can be the tool, 
most exciting and rewarding decision you re SEND FOR FREE FACTS TODAY! 
likely to make in your lifetime. 7 1 
Owning your own business brings you a OPPORTUNITIES This 
sense of independence. You're the boss, set- ii booklet has 
ting your own work hours. Your own effort 
builds the business for yourself and your helped 
family. You can achieve great satisfaction thousands 


FULL TIME of PART TIME 


and profits, if you choose and manage your | 'ihooxands:of. good men 

| have been inspired by this 

fact-filled book into mak- 

l| ing that first important 

: step of starting their own 

business. It can be yours just for the king: 
It covers these important subjects . . 
How much money can you make 

e Age, education not a factor 

e No selling is required — customers bring 
their business to 

» Lawn mowers and chain saws 

» Sharpening business is year-round 

e Sharpening opportunities in small towns 
and large cities 

s A sharpening business provides excellent 
retirement income 

е How Foley helps you start 

se No experience needed, any age can 
succeed 


just like you, are cashing in on the big profits 
to be made in this fast-growing service field. 

The sharpening business allows you to get 
started with only a minimum investment, re- 
quiring little space and effort for a successful 
operation. It lets you build and expand as 
fast, or as slowly as you like. You pocket 
most of the money you take in, because there 
are exceptionally high profits with no in- 
vestment in merchandise. 

If you need only $200 or $400 extra income 
each month, a sharpening business ts ideal 
for spare time. The additional dollars can be 
SPENT for more of the good things of life. Or 
they can be SAVED in a rainy-day fund that 
the family can bank on. 


Right now, while this i is т fresh. in your 
mind, fill-in the coupon below. We will send 
your FREE copy of "Opportunities in a 
Sharpening Business of Your Own’’. There 
is absolutely no obligation and there are no 
franchise fees in starting your Foley Sharpen- 


As original equipment continues to climb 
In cost, owners are becoming more con- 
cerned that the equipment be maintained so 
that it performs like new. This means more 
companies, contractors, carpenters and 
home owners are having their old saw blades 


and tools resharpened many times, where in 
the past, they would have replaced them 


ing Business. 
Send your name and address to: Foley Manufacturing Co. 
1734 Foley Building, Minneapolis, Minnesota 55418 


with new blades or tools. This is where you 


RUSH COUPON TODAY! 


more prosperous tomorrow! А 

24-HOUR ANSWERING SERVICE | CITY 

CALL TOLL FREE 1-(800)-328-7140 
(Except in Hawaii or Alaska) 


BOOKLET j Foley Manufacturing Company fi 
Send For g „1734 Foley Building 1 
Your Free Copy! reer is, Minn. 55418 3 

| This little book "E | | would like to receive complete details i 

has helped about how | can easily start a profitable, Foley- 

| change the equipped sharpening shop. Please rush me your Ё 

lives of thou- § FREE booklet, without any cost or obligation, that Jj 
sands of good gives me full details on how | can quickly start my own ü 
Я a business. 

-ipeople, just § i 
like you. just complete the coupon. B NAME | 
clip it out and mail it to us today. Jy à 
Get started now for a brighter, g ADDRESS. 8 

a 
Е 
li 
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FREE 


The Edmund Scientific Catalog 


EXPLORE 

WITH US! 

Over 4,000 exciting 
products in our FREE 
100 page color catalog! 
Astronomy € Biofeedback 
e Binoculars @ Lasers @ 
Lab Equipment ө Lenses 
e Fiber Optics @ Motors 
e Magnets € Micro- 
scopes € Unique Lighting 
e Motors @ Treasure 
Hunting @ Weather ... and 
much more ...in the 
Edmund Scientific 
World of Science! 


EE РНИ Edmund Makes Science Fun! 
Edmund Scientific Co. 1979 


Edmund Scientific 


| It's New, 
| It's Different, 
|| It's Diverse, 
it's Unusual, 
| And What's More... 
It's Free! 


p nd Scientific Catalog 


are o e eee 


! 
| Clip апа Май O Rush me your FREE Catalog! | 
Coupon Today to: Name |  . . |... .. I 


готива ети АЕО se ull —Á uuu | 
دیا‎ Cit 

Edscorp ars y =- 

Barrington, NJ. 08007 State. эй 


се zi Man 


Only $29.79 (Includes Shipping) 


Use a 15 or 30 gal. drum or discarded water tank (shown). 
Patented internal draft channel, spark-proof, air-tight de- 
sign allows safe, controlled, efficient heat, while protecting 
metal from burn-up. Heavy- duty steel kit bolts together quick 
and easy. 

Guaranteed not to crack, warp, or burn up for 10 years. 


Learn how to heat water with wood. Lowest cost, easiest 
installation, safest, automatic. Season dry wood in days. 
instead of months. Send for the Sotz News. 


SOTZ CORP, 43609 Station Rd., Columbia Station, Ohio 44028. 
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ALCOHOL FUEL: 


"MANUAL FOR THE HOME 
AND FARM PRODUCTION OF 
ALCOHOL FUELS" 


by S. W. Mathewson 


"Written by an expert in clear, understand- 
able language, this comprehensive modern 
manual contains everything you need to 
know to produce cheap, efficient fuel from 
almost any agricultural material." 


Chapters on: U. S. GOVERNMENT REG- 
ULATIONS, FUEL THEORY, MODIFYING 
ENGINES TO BURN PURE ALCOHOL, 
GASOHOL, WATER INJECTION, ECO- 
NOMIC CONSIDERATIONS, MALTING, 
MASHING, FERMENTATION, DISTILLA- 
TION, and MUCH, MUCH more ‘ 
practical, down to earth plans for mashing 
and fermentation equipment from 55 gallon 
drums . . . plans for an efficient, high 
volume still and reflux column from com- 
mon hardware and plumbing items . . . 
PLUS special plans for a continuous feed 
SOLAR still! 
$12.95 postpaid 

J. A. DIAZ PUBLICATIONS 


Box 709, Los еа ча. 93635 


electronic minteral/metal E 
* Locate gold, silver, coins, rings . . . from $59.95 $ 
U.S. Patented * Cali Toll Free for: nearest Dealer ир; 


ems 
et” ELECTRONICS»»eeFree LiteratureeeDEPT. C9 $ 
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*1011 Pleasant Valley Rd., Sweet Home, OR 9738Gecceces 


No. 526 Cotton (Lined) 


ADJUSTABLE CAPS 


WITH EMBLEMS USE FOR: 
Safety awards, incentive for production goals, product 
promotion, advertisement, conventions, company 
picnics, trade shows, attendance awards. 

Choose the cap that fits your need. Send us a copy of 
your logo or a rough pencil sketch and we'll do the rest. 
Your emblem expertly made and sewn on the best caps 
available. 
Please furnish the following information: 


1 
| 
Mo. 527 Blue Denim 


« Style No. How Many —— 
+ Copy For Emblem i 
« Color __________. Royal Blue, Navy Blue, Red, 


Black, Orange, White, Gold, Kelly Green 
Price includes one 1-color emblem sewn on front of cap. 


(Minimum Order == 72) 
и 1728 


iir NI EN EUN 


ARDINA 


CAP & JACKET CO. | B 


Highway 83-117 Box 275 TOLL FREE 
Grundy, VA 24614 800/336-0551 
Alaska, Hawaii and Virginia 
Call Collect Tn3/a35.4545 


New Chemical Science 
Achievement...Prevents- 
and removes oxidation... 
Even restores original 
luster to used models! 


Polymer glass your car! 


Revolutionizes car-finish protection and keeps your car 
showroom bright for years—You ‘ll never have to put wax on it again! 


wvailable only as a service by new car dealers 
or $100 to $200. Now do it yourself in less 
nan an hour for only $29.95! The original 
'olymer Glass Sealant*! (Offered by direct 
rder only, 16 oz. bottle, enough for 2-3 
verage-sized cars.) 


he elements vs. your once beautiful car... 
'ou ve probably experienced it. Your trea- 
ured, shiny new automobile gradually fades 
nd dulls. Oxidation sets in and the once bril- 
ant, glossy finish turns chalky and washed 
ut. Even hours of waxing and buffing can't 
ecapture that new car look... Until this new 
hemical science discovery.. 


lever put wax on your car again...Polymer 
3lass Sealant* is not anything like a simple 
vax or polish. It is actually a miracle polymer 
lass formulation (an exclusive blend of synthetic 
dass elements) serving as a powerful sealant 
nda beautiful exterior finish. When applied 
з your car's finish and chrome its Electromo- 
acular Action literally fuses it to the surface, 
гани, in a brilliant shine for years. Polymer 

alass Sealant” with Polyglass actually changes 
he molecular structure of your car's finish. It 
enetrates through the old wax and binds 
‘self with the surface. 


'olymer Glass Sealant* is impenetrable, non- 

jorous and virtually impervious to damaging 
ir pollutants, car-wash detergents, salt air 
nd water, hot burning sun, cold winter winds, 
Irease, wax, acids contained in eggs and shaving 
ream, ultraviolet rays and even fire damage. 
t also provides a brilliant, rich shine to your 
ar's finish, keeping up the appearance and 
he value of your expensive investment. 


'revents oxidation from starting on new 
ars..and actually removes it from used 
nodels! Polymer Glass Sealant” is literally a 
3lass Shield that becomes part of your car's 
inish. Your new car's ——— 
aint is guaranteed not چ‎ 

о oxidize... for up to 3 
fears! Then "P.G.S." it 
gain for years more of 
protection, On used cars, 

'olymer Glass Sealant* 

vill actually remove the 
urface oxidation, add 
floss, and stop normal 
xidation for 1 year before 
‘ou need to reapply. It is 
imilar to covering your 
ar with an impenetrable 
oat of polyurethane. 
:namel spray paint can't 
ven get through the 
lear glass shield... 


Polymer Glass 


Vhen this new profes- Sealant*. 
ional automotive product Already on 
s demonstrated to car thousands of 
iealers, the “spray paint vehicles. 


test" is used. Polymer Glass Sealant* is applied 
to a car's hood following the instructions. Then 
enamel paint is sprayed directly on it, along 
with Magic Marker and other solvents. Then, 
totheobservers' astonishment, allof these are 
wiped off the hood with a mere cloth. Nothing, 
not even dirt and dust can adhere to the surface! 
No rubbing, labor, or buffing equipment 
needed... Polymer Glass Sealant* goes on 
easily and quickly. You wipe it on, let dry, and 
then wipe it off. It takes only a few minutes — 
less than an hour. Between washes just wipe 
your car with a damp cloth to reactivate its 
brilliant dirt and dust-repelling shine. 

The incredible Polymer Glass Sealant* "Bril- 
liance and Protection Guarantee" ...|f after 
using it, you are not pleased for any reason, 
return the unused portion within 2 weeks of 
receipt for a prompt refund of the entire 
purchase price. Further, if you apply and 
maintain according to the instructions and 
"P.G.S." does not protect your new car for 3 
years or your used car(90 days old or more) for 
1 year, we'llreturn your small investment ona 
prorated basis. 


Important: 

Be careful not to confuse our product with watered: 
down, less effective, blatant imitations recently appearing 
on the market. Some contain harmful abrasives, and use 
a smaller percentage of the active ingredients, that are 
not as bibl refined, as evidenced by oily separation ol 
these ingredients in the container, Starshine Group 15 
the world's largest distributor of Polymer Sealants to the 
consumer. Our toll-free lines are direct to our offices in 
Santa Barbara, not to an outside answering service. (À 
very important point if you want to know and/or contact 
the company you are doing business with.) Our product 
is simply the best car-care product available. We fully 
guarantee it for up to 3 yearsand we have serviced over 
100,000 satished customers. 


Call Toll-Free for Instant Processing: 1-800-235- 
6945, or if busy 1-800-235-6951. Cali! res please 
call 805-966-7187. Or send coupon 
Promptly ship the following order. If not 100% satisfied | 
can return the unused portion within 2 weeks [or a ше 
refund of purchase price (less shipping cost). Check 
Û PGI - ship 1 bottle @ $29.95 and $2.00 S tbid ү” 
handling. 
Save $5. 00 per bottle on multiple bottle purchases 
О РСМ - ship bottles @ $24.95 ea. and $2.00 
shipping & handlin 
[] Check or Money Order e enclosed (CA res. add 6% sales 
tax). 
L] Charge my credit card number below 
О BankAmericard/Visa O Master Charge 
(interbank No. | 
CJAmerican Express Г] Diners Club O Carte Blanche 


Credit Card No. 
Exp. Date 
Name 

Address 
City/State/Zip 


Starshine Group. 


924 Anacapa St, Dept GS149, Santa Barbara, CA 93101 
^ Trademark ' Starshine Inc.. 1979 
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INVENTORY ADJUSTMENT SPECIAL! 
PILOT'S GLASSES AT 
س‎ PRICES! 


| «impact Resistant 
• Handcrafted 
* Polished Glass Lenses : 

| » Hardened Metal Frames 

| «Money Back Guarantee 
To order, send check or money order (include $1.00 
for gh and dome to U.S. Optics, Dept. 308, 
P.O. Box 14206 Atlanta, GA 30324. (Please specify 


old or silver frames.) SPECIAL: Order now and get 
TWO PAIR for $13 plus one dollar handling charge. 


FREE! During this limited offer. 
Deluxe velour lined protective case. A $3.00 value. 


LIMITED OFFER FROM U.S. OPTICS 


The Only ^ 
ONE-MAN 
PORTABLE 


SAWMILL Of ^ Kind In The Wo World! ^ 

If you need good, high-quality lumber, don t let 
inflated lumber prices stop your important building 
projects. The Belsaw goes right to the trees and 
turns out smooth, true-cut lumber... even begin- 
ners get excellent results. Just one man (no crew 
needed) can easily cut enough on weekends to save 
hundreds of dollars over high lumberyard prices. For 
power use tractor PTO or other low HP diesel or 
electric unit. Factory-direct selling keeps price low, 
and convenient time payments may be arranged. 


Send for FREE BOOK! Just mail coupon below for 
"How To Saw Lumber" booklet and complete facts 
on the One-Man Sawmill. There is NO Obligation 
and NO Salesman Will Call on you. Do It TODAY! 


" am i onene urea: - (fF 


PA, БЕ САМ MACHINERY CO. 


ot | 3056 FIELD BUILDING © [| 

| KANSAS CITY, MO 64111 - 

Please send all facts and details in 4 

. your FREE BOOK “How To Saw | 

Lumber". I understand there is No 1 

ч 1 Obligation and that No Salesman will v 

sh call on me. - 

E Name — "— з - 

| Address - 
[city-state SS M 
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BASEMENT TOILET 


Flushes up to existing sewer or septic 
tank by powerful, self-contained pump 
operated by normal water pressure. No 
digging up floors. Clog resistant, easily 
installed. Make basement into дате & 
room, den, apartment with private bath. 
Write for free literature. Dealer inquiries invited. 


| DOSS MFG. Dept J-26, Box 10947, Houston, Texas 77018 


FREE, FULL-COLOR FINE TOOL CATALOGUE 


Contains wide selection of precision-made, quality crafted 
tools you can order from home. Includes extraordinary 
wooden planes, modelmaker s drill press, assorted vises, 
tongue and groove kit, chisels, power carver, lots more! 


Satisfaction guaranteed on each tool ordered or money 
refunded. 
Write Now: the Fi 


| Dept. PSCN 1 Nutmeg Drive ® Trumbull, CT 06611 


i 5 zu E. 


nas 2 € 


X LLL 0f Conversation Pieces! 


..Now You Can Own a Piece of History 
THIS IS THE AUTHENTIC ORIGINAL 
PAY TELEPHONE — COMPLETE WITH 
GRAFFITI, UNRETOUCHED AND 
IN GUARANTEED WORKING ORDER 
= UNBELIEVABLY PRICED AT IMPORTANT! STOCK 


| = = | Only $ & 9 T1 j 1S FAST RUNNING- 


OUT. THIS MAY BE 
BEIGE, GREEN or BLACK (As Available) 


LAST TIME THIS 
OFFER APPEARS! 

Grand old pay phones retired from public service. Enjoy ‘em as you 
remember ‘em. Original finish — NOT repainted, with minor mars and 
scars of passing years. (Sorry, not responsible for graffiti!) 

Parts renewed or replaced where necessary. Fully tested, guaranteed | 
in perfect working order. No coin needed—but don't tell guests or kids! 
Just plug into any standard jack and bank coins toward phone hill. 
Huge сарасіцу for nickels, dimes and quarters. 

AN INVESTMENT as well as a novel decoration. Identical phones 
| sell for much more than our low direct-to-you price. Collector's treasure— 
bound to gain in value. Quantity LIMITED-Order Today! 


| BEIGE, GREEN or BLACK (As атаМ) УРРА $69.50 
READY TO EXTRA-CLEAM (No Graffiti) with ringer ..................... $79.50 
PLUG-IN and USE E Deluxe CHROME with ringer (Very icai] UU iik 


UEM. ES Em mam rase memes nae 
LONG ISLAND PHONE COMPANY 
121 Lakeville Rd., New Hyde Park, М.Ү. 11040 


Please ____ PAY TELEPHONE(S) at $69.50 
| rush — ^ — EXTRA-CLEAN (Color ___) at $79.50 
me ре Luxe CHROME PHONE(S) at $99.50 


Compatible with all phone 
companies’ equipment. 
SATISFACTION GUARANTEED | 
or return within 30 days for 
. full refund of purchase price. | 


Shipping. Handling: ) 
$10.00 per Instrument 


A TRULY UNIQUE GIFT — || pam Е 
FOR SPEEDIER DELIVERY || MM —— — — — — — — КГ; Pre | 
|| PHONE TOLL-FREE and CHARGE IT! ия _ ____ charg | 


(800) 645-6276" 
Sorry, No C.0.D.s —— 
кип ig Dd Cue ай 
: ee eer 
516) 352-7000 — ГО. — NN 


(Div. of Latting Town Group Ltd.) 


EARN MORE WITH YOUR OWN BUSINESS! 
SELL PEOPLE A VACATION IN THEIR OWN BACK- 
YARDS — NO MORE GAS WORRIES! Invest in a 
North-American Pool Dealership. Work full or part tima. 
You receive complete on the job instruction, a 5 lesson 
study program including installation manual, discount 
on supplies and materials, aid in business set- “up, your 
own 16'x32' COMPLETE FIBERGLASS POOL PACKAGE 
AND MUCH MORE! FREE INFORMATION 
GET STARTED TODAY MEMBER NSPI 
North-American Pools Inc. Dept. PS11 
302 S. McLean Blvd.— Elgin, Illinois 60120 


" "MASTER CHARGE 
(Bank Wo. — Á  Á ) 


` OWSA C] АМ EXP 
| ah a s єз Г] DINERS CLUB 
— wmm (WY. ONLY: Add 4% state tax, any local tax) sum mum 


Use your custom nm or select one of ours ‘Sete of oe Log 
homes, leisure homes, and cabins from $3900 Plan book 


110 VOLT A.C. GENERATORS 

60 cycles, 3000 watts. Wt. 27 pounds, 5"x10" Fan- 
belt driven from car or pickup. Operates T.V. All 
| power 10015. Over 17,000 in service. This is eur 29th 
year. Guaranteed 6 months, $149.00 Our X1200-watt 
| generator needs no battery. Special Price $139.00. 
Aad $6.50 for postage & handling, per unit. 

ү! PERMA-BILT 
Box 7160PS, 2821 Mays, Amarillo, TX 79109 
Phone: 806/352-2761 


$3.50 Dealership information pack $6 00 


Wilderness Log Homes 
Route 2-PSC119, Plymouth, МІ 53073 

Г} Plan Book $3.50 C Dealership Info Pk w-'plan book $6 00 

Enclosed is $ Sane Fal 

Name ___ 

Street 

City 

Zip. 


| HIGH 

| FLYING 
THRILLS! 
The amazing 


| rotating airfoil Rockwell Speed-Bloc Sander— 
Palm grip Ign for one hand 
ш Thumb contro! switch, off- 
"pa for 4 way flush sand- 
Ий, M. 2,000 OPM. 100% Ball 
ee 5/64" Orbit. 
Direct Motor to pad design. 
TE MEN. ы ua i 
ors ng. Keg. .99. 
4400(330)-R7 вата AREE 553.98 


The unusual design of this rapidly spinning airfoil 
causes strong lifting forces in the wind. A GREAT 
FLYER! Quick, easy to assemble without glue or tools. 
17" wide, 7" diameter. COMPLETE KIT includes 
fittings, instructions, 100 yards/of flying string — all 
handsomely boxed for gift giving. 
$5.00 each, 3 for $13.50, 10 for $25.00 
Сай. residents add 6% tax 
Hawaii, Alaska, Puerto Rico, Mexico, Canada & any USA 
rush orders, add $1.50 per order for air shipment. All other 
countries: mini mum-órder 10 for $30.00 — boxed & shipped 
by sea, prepaid 


d check or Money Order to: 
FCO, Dept. PS-11 
UM . St., Torrance, CA 90505 


"THOUSANDS OF EXCITING TOOL VALUES: 


well, Dremel, Skil, Nicholson, Disston, Millers 
[ Falls, Hellos, Wellsaw, Plumb, Kennedy, Huot, 
Ridgid, Crescent, Vise-Grip, Audel Books, nimat, 
Wiss, Channel-lock, General, Pony Clamps and 
suppl Nationally Advertised brands of tools and 
M. We ship Coast to Coast at cue hard 
Send $1.00 for our big SILVO TOOL 

CATALOG today. 


SILVO HARDWARE CO. 
2205 Richmond St., Dept. P$9-11, Phila., Pa. 19125 


| GET SIMULATED Am 
TELEVISION! 


| & stereo's chassie, for safety. The matrix ci 


SILVO (BRAND NAME) TOOL CATALOG; | 


№ Stanley, Wen, Speedy-Sprayers, Milwaukee, Rock- | 


charge # i 

Expiration Date Ва " 

NAME 

| ADDRESS 

CITY 

STATE ZIP 
— Dept. PS - P.O. Box 817 
RHOADES Med сы TN 37075 
NATIONAL CORPORATION (615) 824-1735 - 

SATISFACTION ает 


“Most claims for wood stoves 
are a lot of hot air." 

If you’re tired of hearing about “thermostati- 
cally controlled downdrafts” and paying more 
for stoves with Danish proverbs on the front, 
maybe you'd find this booklet both interesting | 
and profitable. It’s yours for the asking and 
$1.00 for postage and han- 
dling. Write to Hayes 

t Corp. P.O. Box 
526-P, 150 New Britain 
Ave., Unionville, CT 
06085, 203-673-2556. 
Dealer i im mme cire 


y o. | Ё ا‎ P А ig 


Oc Mo SO TR ce Se tea m E 
and internal damper (most stoves don't have either), & 
plus a safety glass door section for viewing the fire. f 


B | 


ЕГ a= 


ADAPTER D A | 


SOUND FROM YOUR 


TELEDAPTER® easily connects to your o 

TV and stereo system to give you full rich simi 
lated stereo sound through your amplifier ang 
speakers. TELEDAPTER'"S electronic circuit 
matches the impedence between your TV an@ 
stereo amplifiers’ aux., tape, or tuner іпри 
while completely transformer isolating the TV'§ 


cuity provides two channels of output that plug 
directly into your stereo. Those ballgames ang 
movies will never be the same after you hear th 
realistic thundering sound. Only $19.95 postag 
paid, complete with hookup instructions, 2 уеаў 
warranty. 

To order: Enclose check * VISA or Maste 


OR YOUR MONEY REFUNDED 
O SEND COMPLETE CATALOG 


` Time to 
test your Skill. 


ow 


Now you can build your 
own Mason & Sullivan 
heirloom quality, antique 
reproduction clock. 
Over 20 different models 
available in do-it-yourself, 
pre-cut or semi-assembled | 
form for all levels of skill. | 
Grandfather, Grandmother, 
wall, desk, mantle and more. | 


———— 


kiln-dried hardwood in wal- 
nut, oak, cherry or Honduras | 
mahogany. Imported preci- 
sion movements and chimes, 
Solid brass dials. Clocks 
you'll find challenging to 
make and at a savings you 
can appreciate. So, if you're 
looking for the finest clocks 
around... don't waste 
another minute. Build a 
Mason & Sullivan. It's well 
worth the effort. 


Send for our 
new 32 page 
catalog today. 


О Please send me your new color 
catalog ol tap quality antique repro- 
duction clocks | can build. 

О | enclose $1.00 for catalog. 


Name в 
Address | 
SBE ا‎ re 


Mason & Sullivan Co. 


Dept. 1313, Osterville, MA 02655 
sess fuii dual dpud ш Vill opui cd: Ri md m st la m] 


TUNE YOUR GUITAR | 


Like A Professional 


This new invention is ideal for every guitarist .. . begin- 
ner or professional. Six precision tuned reeds make 
exact tuning а snap. Just clamp onto your guitar, 
then adjust the strings. When the proper pitch 18 
reached, the corresponding reed vibrates. Just as 
" easy as that! Ideal for 
> bands or combos.Tunes 
EE all instruments to exactly 
same pitch. Gift Boxed. 


$8.95 plus $1 
shipping and handling. 
d Ist back gu 


г о S : guarantee. 
ED SALE Studio 854-Р, Grand Island, Fla. 32735 


"m 


adm ` DISCOUNT TRAINS | 
Indispensable illustrated discount 
' toy train and accessory catalog, in- 


Juding valuable coupons. Hundreds of items by Lionel, Life- 
-ike, Gargraves, Williams and more. Discounts up to 5096. 

For catalog enclose $2.00 (includes postage and handling), 
'efundable with first order of $25.00 or more to 


FREE! | 
VENEER CRAFT | 
... |} CATALOG PLUS | 
= |! SIMPLIFIED | 

| IRON-ON | 
VENEERING | 
9 INSTRUCTIONS 
| Send for free veneering catalog today and also | 
| receive simplified iron-on veneering instructions 
that you learn fast! Just put new hot melt glue | 
| sheet between veneer and other wood surface 
-Then apply heat with an iron. Veneer is ironed in | 
| place in only 2 minutes. Guaranteed foolproof! 
Catalog lists needed supplies, tools, hot melt glue | 
| sheet, plus 101 varieties exotic wood veneers - at | 
| | 


reasonable prices. Special bargain starter offers 
also included. SAVE 25% Hurry! 


BOB MORGAN WOOD, DEPT. РО2К74 


All solid 44" hand-matched | | 


| 
| 
| 
| 
| 
| 
| 
АЕ 
| 
|| 
1 
| 
| 
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FROZEN 
STIFF? 


It’s 10° outside ... Even getting colder. 
So you bundle upan layers and layers of 
heavy clothes. First with long under- 
wear ... then bulky, restrictive ther- 
malwear on top. 
Oh, quere warm, all right. Like 
in a Turkish bath. Because you 
began to perspire from all your ac- 
tivity. And perspiring in that 
mountain of clothes is like 
perspiring in a plastic bag! The 
perspiration is locked in. So 
there you are. Wet and mis- 
erable. 
But now, at last, Damart has 
solved the problem. Because 
Damart invented underwear 
that keeps you warm, dry and 
comfortable no matter how cold it 
Is or how long you stay out. Un- 
derwear that's soft and light so you 
can move easily. Underwear 
knitted to let the perspiration 
evaporate through so you always stay 
warm and dry next to your skin. 
Damart does this with a new mira- 
cle fabric — Thermolactyl. No other 
underwear does this! You can wear 
Damart indoors too, and turn your 
thermostat into the 60's. You'll feel 
perfectly comfortable and enjoy 
dramatic savings in home heating 
costs. 
Damart will be supplying The 
1980 U.S. Winter Olympic Team 
with Thermolactyl underwear! 
Damart is so comfortable that the 
Mt. Everest climbing expedition 
wears it. So does the Chicago 
, Bears Football Club, New Eng- 
land Patriots and Philadelphia 
Eagles. 
ur free catalog tells the full 
Damart Thermolactyl story 
and displays the whole 
Damart line for men 
and women, including 
tall sizes. Send for 
your FREE copy now! 
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THE PROOF IS IN THE WEARING 


‚ Жатап 


Thermawear, Inc. 


WHEN IN THE BOSTON AREA, VISIT OUR 
PORTSMOUTH, N.H. STORE. (603) 431-4700 


THERE 15 NO WARMER 
UNDERWEAR MADE! 
Fill out and send to: 


DAMART, INC. Dept. 11809 
1811 Woodbury Ave., Portsmouth, N.H. 03805 


YES! Rush me your FREE DAMART Catalog. . . | want to 
enjoy the fantastic warmth of Thermolactyl Underwear, a 
DAMART * exclusive. (I understand there is no obligation.) 


PRINT NAME 
ADDRESS 
CITY 


STATE ZIP c 1979, Domon, Inc. „* 


SUPPLIER 1980 U.S. . 
WINTER OLYMPIC TEAM 
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The Amazing Hot Ai 3 
Stirling bycie | r ngine 


PA" х4" Heat is the only fuel 


silent A marvelous opportunity to acquire an early 
model Stirling Cycle Engine and acquaint 

« Safe yourself with little known facts about a prod- 
uct of the past that may well hold promise 
for the future. 

The average person has never heard of the 
| Stirling engine, so the sight of one quietly 
running with heat as its only fuel will at first 
amaze them and then excite their imagina- 
tion. This is the first in a family of six differ- 
ent desk-top model hot air engines to be 
issued during the next three years. 


Experimenters e Hobbyists' Power Source 
i Students e Collectors e Model Engineers 
sra NG CTCL 


SENGINES C ИШЕ _ un An easily read, lavishly illustrated, 128- 

тамі à page book accompanies each engine or 
may be purchased separately. 'This pub- 
lication, the first of its kind, takes the 
reader on a 160-year tour through the 
world of Stirling Cycle Engines. Illus- 
ALL METAL irations include the Stirling, Roper, 
SPEEDS TO 1000 RPM Heinrici and the amazing new Stirling- 
BUILT-IN ALCOHOL BURNER powered Ford 'T'orino! 


Ê) solar Engines • 2937 W. INDIAN SCHOOL RD., PHOENIX, AZ 85017 U.S.A. (602) 274-3541 


pe 


Fully 
Tested 


SAND-0- FLEX 


Enclosed: PS Please send me:_____ Engine and Book (9 $36.00. . .$— a t 

| (Check Г] Money Order — Book (separately) @ $ 5.50... $ — — | imina es 

| Charge My: m ۹ ааа нена | || | 
| Ч есап Master «Elie — $11.00 for Engine; $2.00 for Book only.) TOTAL $ | М г nd S an ili i Т | 
| SIGNATURE | | ! | | | 
| ENS: NAME (PLEASE PRINT) | | cr ess — CHA" 11 
| CARD мо. ADDRESS | ~ м | 

| EXPIRATION DATE CITY STATE ET | 


———————— CREDIT CARD BUYERS DIAL: (800) 528-6048 — — — — —— — 


| Low-Cost Energy Saver! 


щщ) \ 


и са 


m = 19 im BU "a : 


Build this ET 3 br., 1140 sq.ft. home for $5981. 
complete and cut your heating & cooling bills 50%. 
Tanyons' new do-it-yourself Home Kit "80" includes 


QUALITY bidg. prints, material list & special instructions. Home Kit 
a. shows how easy it is to build this home. Think of the 
GRANDFATHER money you'll save! Want to price several homes before 
| hoosi 7 Then Home Pricer Planning Book i 
CLOCKS AT for you. Tt contains 49 home designs, floor plans & 
ial lists. | ; 
FACTORY DIRECT TT SS "Money Back Guarantee 
Please Rush Me The Following. | Am Enclosing: 
PRICES. O$8.00 for Home Kit "B0" 0510.00 for Home Pricer 
| —- 0515.00 for both, saving me $3.00 OJust send me free | , : 
ed зыш Thousands ^f flexible sanding 
ana аѕѕетое ADDRESS T | i | 
lim dh. заи a fingers per minute sand curved or 
: Mail To: Tanyon Press, Dept. 101 flat surfaces. Takes one-fifth the 
parts 2427 W. 26th St., Erie, Penna. 16506 | 
EF Beautiful solid : = time sanding painted surfaces, ге- 
Jii woods (walnut, oak, Lock Blade. finishing furniture. Sand carvings, 
| dl т сес, "€ | 734" Overall Length Ba E: - moldings, picture frames, most ir- 
E MT I ; " Жы. nto open positi | 
| 1 ксн дала з ling finger regular surfaces. 
EET ard. Razor sharp hand- | : 
S Antique furniture T Pw комн blade. 
2i reproductions Model KA-T + $3. 95 Each A Superb Folding Hunting Knife 
Money back WESTBURY SALES CO. 


\\ 201 W. MANVILLE, BOX 5447 
ша СОМРТОМ СА, 90224 


C.M 


guarantee Р.О. Вох 434 Westbury, New York 11580 Dept. L-II-PS 


Send $1.00 | UNIQUE 
for Color Catalog | COIN COUNTER & PACKAGER 


T | $ 3.00 
| e LII A--— ers. 
iem | T ны plus 30g (п-н) 
те IKING : жа Ра. residents ийй 
"и CLOCK ING ! i 6% sales tax, 


ORDER BY MAIL 
If not available at your 
hardware or home center 


3 for 96.00 SANDER КІТ No. 45 8 brush 6" wheel and 3 
abrasive refill coils. Adapters for 3," or 14" 

drill chucks or bench motor, in sturdy plastic 

carrying and storage case. 

Includes postage and handling ....... $25.95 


теги еш enunt pennies, nickels, 


P.O. Box 490, Dept. PS, Foley Industrial | AC nain amounts and easi 
Park, Foley, Alabama 36535 


Г] Free Homeworkshop & Craftman Brochure. 


E ai (-— — a - a  —— n — n m m | 


186 | POPULAR SCIENCE 


NEN! DRILLS 
WATERWELLS 


50...100...200 FEET DEEP 
| Saves You Hundreds of Dollars! 


Did you iden: that vast quantities of 
fresh, sparkling clear water lie within | 
200 feet of the surface of the ground 
almost everywhere? In the city. In the 
suburbs. In the country. Pure, tasty 
water untouched by chemicals or 
pollutants. 

Thousands of home owners are now 
drilling their own wells from 50 to 200 
feet deep! YOU can join them in saying 
goodbye forever to expensive, chem- 
ical-tasting city water! Forget about 
droughts! Ignore summertime water 
shortages! 

You owe it to yourself to find out more 
about this practical economical way to 
provide good, year ‘round water for your 
home and garden. 

Write or call today for a big, illus- 
trated brochure and 24-page booklet on 
how to drill your own well. The big fact 
filled package will be rushed to you by 
First Class Mail! 


Deeprock Mfg. Co. 
Opelika, Alabama 36801 


FREE Phone Toll-Free 


(800) 82 280 


Call anytime including Sundays. 
_OR CLIP COUPON AND MAIL TODAY! 


Deeprock Mfg. Co. Dept. PS-119 

Opelika, Alabama 36801 

Please mail your free information kit. I un- 
derstand there is no obligation. 


PRINT NAME 


ADDRESS 


TATE ZIP 
(С) 1979 Deeprock Mfg. Co. 


e 
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SAVE up to 90% 
GOVT. SURPLUS 


` REVISED 
EDITION 


Surplus and other bargains galore! 
Industrial, mfg, marine, aircraft, 
auto, hardware. A must for hobbyist, 
mechanic, handyman, outdoorsman. 
Our 34th Annual Catalog. Send 50% 


today (or $1 for extra fast delivery). 


AIRBORNE SALES ¢0. 


8501 Steller Dr., Dept. P379 
Р.О. Box 2727, Culver City, CA 90230 


Name— 
Addres 
Cit 
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m P and the great sound 01 B 


SURVEYOR 2630 * 


CB/AM/FM STEREO PUSHBUTTON RADIO M - 
D IN-DASH - H2 3/4" xW 7 5/16" x D6 1/4" ш 
$ STANDBY - Allows CB “break-in” over AM/FM E 
$ LED Channel Readout 

® Digital Synthesis 

$¢ W å М Reliability and Warranty 


a 
wie Supply В 1922 а 


ACCESSORIES PA res. 6% sales tax ~ 


514" Round Coaxial Speakers (20-0z.) $29.95 pr. M 
6" x 9" Triaxial Speakers (20-02.) . . . $39.95 pr. BM 
3-way AM/FM/CB Antenna Cowl Mount $29.95 E 


W & M ENTERPRISES INCORPORATED " 
1633 Republic Road«Huntingdon Valley, PA 19066 Б 
Phone: (215) 322-9200 
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WHOLESALE 


LOCKSMITH SUPPLIES 


Cards, Technical Manuals, Code Machines, and 

much, much more! National's Your One-Stop 

Locksmith Supply Supermerket. Most orders 
welcome k 


purchase of $25.00 or more). Your catalog will be | 
rushed to you by first class тай! | 
SPORTY OMY gs Cx fco RAHA. TENAS 13431 


Your home 
workshop 
can pay off 


IG 


with 
B B this 


Power Feed 


Planer Moller Saw 


Three power tools in one— 
a real money-maker for you! 


The BELSAW Planer/Molder/Saw is 
a versatile piece of machinery. It 
turns out profitable precision molding, 
trim, flooring, furniture...in all 
popular patterns. Rips, planes, molds 
separately...or all at once. Used by 
individual home craftsman, cabinet 
and picture framing shops, lumber 
yards, contractors and carpenters. 


Never before has there been a 
three-way, heavy-duty woodworker 
that does so many jobs for so little 
cost. Saws to width, planes to desired 
thickness, and molds to any choice of 
patterns. Cuts any molding pattern 
you desire. Provides trouble-free 
performance. And is so simple to 
operate even aor can use it! 


SEND FOR 
NO OBLIGATION-NO SALESMAN WILL CALL 


RUSH COUPON ЕАМ POWER Toots Co. 
TODAY! Kansas City, Mo. 64111 


6 
BELSAW POWER TOOLS 
920V Field Bldg., Kansas City, Mo. 64111 
| Please send me complete facts about 
» PLANER- MOLDER — SAW and 


details about 30-day trial offer. No 
obligation, no salesman will call. 4 
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NOW! FORGET GAS AND OIL SHORTAGES! 
This Low-Cost, Revolutionary, Electric Baseboard Heating 
Invention Ends Fuel Problem — 
HOT Эни HEAT WITH 


Past i oo ay 


t i |y 


Now—in spite of today's fuel shortage—your 
family can enjoy wonderful indoor comfort in 
coldest weather. Provided by INTERTHERM's 
soft, gentle, uniform, floor-to-ceiling hot water 
heat. Without cold floors, drafts or too-hot, 
too-cold periods. That's not only economical 
— but also the safest, cleanest, most health- 
ful heat on the market today. 


INTERTHERM's System of Hot Water Electric 
Baseboard Heaters Costs Much Less to Install 
and Maintain than Central Heating Systems. 
Because it requires no burner, boiler, furnace, 

pipes, ducts, flues, chimney or fuel storage. 
INTERTHERM Heaters don’t cause a fire, 
scorch drapes, burn child or pet. And don't 
carbonize lint and dust particles that dirty 
furnishings, irritate nose and throat — or burn 
plastic particles into toxic vapors, Recom- 
mended by many allergists. 


The INTERTHERM's Patented Inner Works, 
Shown by Diagram at Right, consists of a 
copper tube inside of which an electric heat- 
ing element and a water and anti-freeze solu- 
tion — which never needs replenishing — are 
permanently, hermetically sealed. Electricity 
heats the water solution. Then shuts off. The 
water continues giving off heat — maintain- 
ing temperature desired, while saving money. 


YS 


"ALMOST a 
SOLD ALREADY" t de + 
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Y Systems for | Entire Homes-Portable Models for Single Rooms 


and Provides Advantages of 


OUT COSTLY PLUMBING! 


HOT WATER ELECTRIC 
BASEBOARD HEATING 


Portable Models for Single, Hard-to-Heat Rooms 
plug into 115-volt outlet, Easy to carry. 


Tell Your Electric Contractor, Builder or Archi- 
tect You Want INTERTHERM Heating. And mail 
coupon for FREE Literature and FREE Factory- 
Engineered Heating Layout of home you plan to 
build or remodel, if desired, for which send us 
plans or room measurements. Mo obligation. 


Available at Leading Electrical aa Houses! 


"IT мї CONTE 
LU 


MAIL COUPON FOR FULL INFORMATION! 
| INTERTHERM INC. Dept. HHHH-119 
| 


3800 Park Ave.; St. Louis, Мо. 63110 


Please send me FREE Brochure which gives full ! 
l information and prices. l 


Га Enclosed are plans, or room measurements, of | 

| home | plan to build or remodel, Send me | 

| FREE. without obligation, a Factory-engineered 
Healing Layout, 


| Name. 


| 
MLETIA E T EEEE Sti tettine | 
І 


| Address PHT LTC KCK CLT 
2-73 | Town ss 


INTERTHERM INC.; Dept. HHHH-119 
3800 Park Ave., St. Louis, Mo, 63110 
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-Can Do ic 
Too! 


ur training. 
pu is fascinating. M | can 


do it anybody can. 
Glen Johnson, L Larned, Kan. 


Make Up to $10 an Hour—even while learning! 


‘Be a LOCKSMITH! 


If you enjoy fixing things, you're a "natural" enable you to get your share of this always- 
to make hundreds of EXTRA DOLLARS a profitable business. Hundreds we've trained 
year in the fascinating business of Lock- are doing it. Socan YOU. 

smithing. Rising crime has increased de- | | ith. 
mand for service a thousandfold. Yet there's үр сыг keep the exta money coming i dus: 
only one Locksmith for every 17,000 people! ing spare time — ог in your own full-time 
COLLECT CASH PROFITS ALMOST AT ONCE! business. Ideal for retirement—good jobs, too. 
You're “in business" ready to make $5 to BELSAW INSTITUTE, 110V Field Bldg. 
$10 an hour a few days after you begin | Kansas City, Mo. 64111 

Belsaw's shortcut training. Easy, illustrated  ccredited Member NHSC, 


lessons complete with ALL practice equip- N. Hunt, Wilmington, Del.—''| make $50 a 
ment PLUS week extra." 


@ ALL TOOLS YOURS TO KEEP R. Davis, St. Louis, Mo.—"' cleared $110 last 
€ KEY MACHINE YOURS TO KEEP 


| i | Ed Boyle, Pittsburgh, Ра. —' Му business going 
ро mii can ATURE FREE at top speed. l'm moving to bigger quarters." 


MAIL THIS COUPON e NO SALESMAN WILL CALL 


BELSAW INSTITUTE, ne Field Bldg. P uini" 
Kansas wh Mo. 641 


Train 
FAST 


at Home! 


! THIS DO-ALL PRO 


KEY MACHINE YOURS 
- TO KEE KEEP! 


Name 
Can add $2! $25 ' 
"s $40 = week Address 
come.. and BB City ib. Zp 


+ > doesn't cost 
you a penny 
extra! 


| SECURITY LITE} 


Agtomalic dush-to-dawm operation for unde 
11 50 per year * Portable security for garage 
basement, siard, halls, office or while away o 
vacation * Long life fHiuorescent lamp supplied 
| with {тїшє = Beige linish with white aceylid 
diffuser © Suppled with grounded & cord anc 
plug = Steel construction + 47 zx 97 = | ves 
praeter 


$2 15 plus 11 50 postage and handling 
Great Lakes Lighting. lnc Dept 2. P 0 Вот 15) 
Birmingham OH 44816 


NEED THREE PHASE POWER 


The "THREEPHASER" allows you to. operate three 

phase motors М thru 7% horsepower from 220 ONLY 
volt single phase power sources. Борай — heavy 59° 
duty — patented unit built to give many years of 
satisfactory service. Satisfied users worldwide since 1906 
Free literature furnished on request. Telphone 305-862-3038, 


RELIANCE ELECTRIC MANUFACTURING COMPANY INC. 
Rte. 2, 1024 W. Lake Brantley, Maitland, Fla. 32751 


Wooden Toy 


Patterns Catalog 


OVER 200 DESIGNS 


FREE PATTERNS & WHEELS 


WITH CATALOG PURCHASE 
ONLY $1.00 REFUNDABLE 


Jovwe-Built Toys & Crafts 
f 3 2907 Lake Forest Rd. 
P.O. Box 5459-109Tohoe City, Ca. 95730 


EARTH SHELTERED 
HOME PLANS 


For information. send $2.00 to 


TERRA HAB CO. Dept PS2 
P.O. Box 648 Plymouth, MI 48170 


| 


A REMARKABLE 
| NEW CHESS MACHINE f 
CYBERCHESS. Far superior to $300 com- | 2 
puters. Experts call it ingenious. Plays 


and teaches. Guaranteed to ignite your 
game. Under $35. Write for literature. 


CYBERCHESS, ге. t. 530, 17517 Fabrica Way, 
P. 0. бох 2 Cerritos, CA 90701 


ببب 
FEET‏ 
ا 


| Меке Rubber M for BIG PAY 


Need more money? Earn $60-875 
с. a Week, spare time, at home mak 
ing rubber stamps for offices, fac 
tories, individuals. Hundreds off 
uses, Hundreds of prospecta—ev 
ТЕ erywhere. Right in your own com 
E) munity. Turn out special stamps for 
О Names, addresses, notices, prices, etc, 
EU" in minutes with table-top machine, Wa 
| farnish everything and help finance you, а 
than — yates. Write for free facta 
ا‎ теча = 


Rubber Stamp Div., 1512 Jarvis, Dept. R R-3-IM, Chicago 60626 | 


TET C 
= 
ЭЕ; [п 


Burglar Fire Protection 


ag | Protect Your Life, Home, Business, Auto, ete 


* Our cotolog shows how. bod rem 
alarm systems ond devices ond save $535. We 
offer FREE write-in engineering service. 


EE CATALOG “Day tte t ат 
Box 82802- PS Lincoln, Ne. 68501 


TRY А CAREY PIPE 
"FREE FOR 30 DAYS 


Burdex Security Co. 


| | amu N Т © f 
Top grade selected briar моде inch Xv 
i à | т К „ | MORE lik i 
with exclusive innovation. nooner mA. ха 


Guaranteed best smoke ~~~ E 
| you've ever had—or smash pipe with a Pammer! 
| Write for free brochure of styles and shapes... 
Call toll-free 800/621-5809 
(In Illinois: 800/972-5858) 
E. A. CAREY CO. Dept. 462T 


639 Academy D Dr., Northbrook, IL 60062 — 
tiom — ed 


= 
—— — — 


The pride of your toolchest... 
a truly unique Saw Sharpener. 
A major new design concept from England to sharpen 
4'2 to 15 point crosscut, гір, tenon and fleam saws. 
Replaceable three square file rides back and forth 
within the guide bar assembly to automatically 
control filing angles. Guaranteed Princeton quality in an 
innovative new tool. Illustrated instruction included. 


Unique Saw Sharpener. $14.95 Replacement File. $ 3.05 


О Enclosed is $14.95 plus $1.50 Shipping/Insurance 
for Saw Sharpener. Include NEW catalog FREE. 


VISA or MC, order toll free 1-800-922-8294 


gg ج‎ 
Address ae eerta 
City 1. 1 State hp. —-— 
Г1 Enclosed find $1.00 for NEW 79-80 30 Catalog i» 


THE" PRINGETON COMPANY 


P.0. Box 276-30, Princeton, MA 01541 


POWERFUL 


CO, PISTOL 


WILL FIRE 100 SHOTS 
WITHOUT RELOADING! 


Quality Features 
e Precision Made 

e Checkered Target Grips 

e Adjustable Rear Sight 

e Positive Safety Catch $2095 

e Midnight Black Finish 

Ideal for: Target Practice, 
Varmint Shooting, Plinking 
gives you low cost target shooting. Precision- 
made of finest materials with quality features: 
1012" long, 6" barrel, checkered target grips, 
velocity adjustment, handsome midnight black 
finish. Comes with CO. cartridge and BBs. 
No. 2077— Automatic BB Pistol............... 29.95 
Mail your order today! Please add 1.35 

to cover postage and handling. 

Foster-rrent 


e Quality Materials -a 

e Velocity Regulator 

A powerful semi-automatic CO. BB Pistol that 
positive safety catch, adjustable rear sight, 
No. 2077A—Special Holster for above......4.95 
2345 Boston Post Road, Dept.555M Larchmont, N.Y. 10538 
SS 


same job as tools 
costing up to 5 times as мий. 


| written bygleading publications such as 


Unadorned 
power tools 
... they do the 


We skipped the chrome to save you money... but 
we did not skip anything on performance. Actually 
we skipped more than just chrome, we cut o 
every costly frill that wasn't absolutely needed. 

Our tools are not exactly flashy. We 
are the first to admit it. But in arti- 
cles covering test results on AMT tools, 


Popular Stience, our tools have been 
praised over and over again. In spite 
of their low prices, our tools are full 
scele eee offer full performance and 
recis 

IERE'5 HOW WE DO IT. 


. First, we don't claim our 
tools should sell for five times. the price! Just that 
our tools do the same job...with the same accu- 
racy, ease and speed. .and will last at least as 
long. AMT tools cost less to make and are sold 
direct, They are bona fide quality power tools used 
by serious amateurs and professionals alike and if 
ой » retail stores would be much higher in price. 
no magic, let's be specific: 

SIMPLICITY . .. AMT tools аге soundly engineered 
to eliminate every frill and gimmick—to minimize 
material and production costs. Machined parts are 
used only where they're needed. Unadorned cast 
iron and aluminum save you a fortune. 


DIRECT-FROM-FACTORY SAVINGS...You save a 

bundle, yet we offer a double guarantee расй Бу 

а 45-year-old company with millions of satisfied cus- 

tomers...and hundreds of orders pour in daily. 

LARGE VOLUME... Our own foundry and large mass 

production facilities plus large buying power all 

work to keep costs down. 

STANDARD PARTS... Our designs use standard hard- 
ware items wherever possible. By aviod- 
ing custom-made parts we pass on tre- 

pA 2 mendous savings to you. 

0 If you аге looking for power tools 
that perform like units costing many 

times our low prices, order today and you'll be one 
step closer to many hours of woodworking satisfac- 


tion, E ur 


JOINTER-PLANER ii 5:22 sion 


and steel, precision 
p adjustable tables. For stable б joints, bevels, 
uts to Ye” depth. Fence adjustable to 50°, Steel 
Knives, dual guards. Use A. mo- 

tor. Precision ball эн ge 
trial model, $14.65 add'l. 

Ibs., f.o.b. factory. 


5485 
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Г? 


TWO GUARANTEES 


10-DAY MONEY BACK GUARANTEE 


—- 


mm 


ША 
| 


" 
i 


YN 


Try any of these power tools and com- = 
pare it with any similar machine at any = 
price. If not satisfied, return it for — 
ponp no questions asked refund, We — 
pay the return shipping charges. 


10-YR. FULL SERVICE GUARANTEE 

Any part or parts of these AMT power 
tools (except motor which carries a one 
year pau which become inopera- 
tive for any reason within ten years 
after purchase date will be repaired or 
replaced by the factory with no cost to 
the purchaser other than postage. 


AMERICAN MACHINE & TOOL CO. 
4th & Spring St, Royersford, Pa. 19468 


Ж ТТА 


y 


DUO 


1 
i 


1 


rf 
t 


| 
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AMERICAN MACHINE & TOOL CO., Dept. PSNS , 


2 

z , Pa. 19468 

Z Please send me the units checked. Payment in full enclosed $  ——À—-——— Ф 

= $5 deposit each item enclosed, balance C.O.D. | must be fully satisfied or will return 
unit within 10 days for full refund, No questions asked. 


E [] 8" Power Saw at $44.60 
z Standard Rip Fence at $6.50 
Long Cabinet Rip Fence at $7.50 
Ball Bearin PEDE at $9.75 
[] Belt Sander at $4 
Disc Sander Attachment at $14.50 
Mitre Gauge for Sander at $2.95 
= [O Jointer Planer at $54.8 
= Г] Ball Bearing Spindle at $14.65 
= 
= 
E 
2i 


NAME 
ADDRESS == = 
CITY 


ee —— „| EEE‏ ق 
UU ER‏ 


NOTE: Take advantage of these same low prices 
at our Royersford factory showroom at 4th and 


Spring Sts. (9 to 4:30 weekdays, 9 to 12 Sat.). || 


Completely 


Brand new N^ electric motor 
achine here. f.o.b. 
pound angles, dadoes, coves, moldings. 
Less blade, motor. Rip fence for 
Takes 1А h.p. motor or larger, 


separately full 1 h.p. 17 TR (Purchased 
$44.85 ). piu зи ov $39 
POWER SAV 8" tilt arbor saw... 
cuts, rips, mitres, m i 
assembled with ground cast iron table, 
safety guard, splitter, mitre gauge. 
easier work alignment. $6.50 add'l. 
Ball bearing model. $9,75 add'l. 
standard blades, attachments. - 
um Wt. 22 lbs., f.o.b. factory. 


FREE OFFER, s4 460 
| cabinet base plans, . . 

with one piece of 34 "plywood, convert 
your $44.60 saw into a floor model with 
a huge 27" x oH M Takes cabinet rip 
fence, $7.50 add' 


BHT m precision unit. It changes 

from horizontal to vertical in 
seconds. Heavy, sander includes 4" x 36" sanding 
belt. Uses 44 h.p. or larger motor: V-pulley drive 
and multi-purpose drive spindle. 
Disc sander accessory, $14.50 
add'l. Mitre gauge, $2.95 add'l. 


18 Ibs., f.o.b. factory. 34450 
4° WOOD LATHE i. „шы 


$75 units, Tubular steel bed rails, screw action tail 


stock, 3-speed pulley. Use any motor. 3 high 
шш chisels, $8.50 
add'l. is plate, 


oe 90 гь 30 |! 


bs. 
Set of B turning chisels $23.00 


DELUXE BALL BEARING 4° WOOD LATHE... 


12" swing, similar to 4’ model with heavy on. double 
shielded, lubricated.-for-lifa ball bearings. high speed 
turning chisels, $8.50 add'l. 4" face plate, E 00 
$2.90 add'l. 30 Ibs., f.o.b. factory. 71 | 
industrial 
version of 


Set of 8 turning chisels $23.00 
deluxe ball bearing lathe above. Lathe has ball bearing 
live center in tail stock and extra-heavy walled over- 
size bed tubes. Set of 
3 high speed turning 
chisels, $8.50 add'l. 


E ! 4" face plate, § | 
$2. 90 add' 1. 40 ibs., f.o.b. factory. 87% 
Makes beads, coves, 


WOOD SHAPER K moldings tongue 


and-groove joints, etc. Accurate cuts at high 

penis greased-for-life ball bearings. 

Takes 14 h.p. motor or lar- 

eer, standard cutters. Optional in 
own assembly, $4.50 add'l. 9 

3 4% 


 f.o.b. factory 
BUY DIRECT 
| .. USE THIS HANDY 
ORDER COUPON 


= 
т 


G.E. Motor fs $39.80 (with other item) 
"E 85 Pei separately) 
[] Wood Shaper Kit at $34. 
aH Opt. Hold Down Assembly at $4.50 
[] " Swing 4' Lathe at $59 

Deluxe Ball Bearing 4’ Lathe at $71.00 
Long Bed Wood 1 at $87.50 

[] Face Plate $2.9 any lathe 
[] Turnin Chasis. $8.50 above 

[] Set of 8 Turning Chisels $23.00 


ТОШТЕ 
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You're only hours away from a Business of Your Own when 
you start to assemble your Struck-Kit Tractor. Once assembled (a weekend 
project), your Struck Tractor will allow you to turn your spare hours into 
Cash! Over 30 attachments allow you to tackle almost any "compact-size"' 
construction, landscaping or gardening job. You'll be able to get in places 
fa here the "big rigs" can't and then charge your own price! Buy 

i factory direct from the leader in the small crawler field and 
be one of the thousands of satisfied customers. Send now to: 


LOW COST | STRUCK KIT, Dept. P5119 Cedarburg, Wis. 53012 | 
MINI-DOZER | 


| 

[ ] Catalog showing Struck Tractor Kit construction & | 

uses (specify Magnatrac or Mini-Dozer) — $.50. Both | 

| catalogs — $.75. | 
Plans for fabricating Struck Tractor (specify Magna- 

trac or Mini-Dozer) from local materials — 57.00. Both i 

| 

| 

| 


| | plans — $10.00. (Refunded оп any purchase.) 
beg j Name 
BP 


Address 
City, State, Zip —— 


COUNTERFEIT Guns 


Hog a FULL SIZE MACHINED METAL MODELS 
Museum ie ras precision machined meatal heska wea lock 
BE FIRED. feel like real guns. Will fool experts. Parfact 


NOT 
lued and disassemble like orginal. "Becocste your 
e ine offica, аи for FREE 


CATALOG. 
Made of over 30 blued, hand-finished partz —DELIVERED FULLY 
ASSEMBLED. 


[= Е MES ow SATISFIED! Original С 
GOVERNMENT .45 Velveteen 


STANDARD SIDEARM OF ОГЗ. SLIDE WORKS LIKE ORIGINAL Y^ 
WITH SAFETY THAT WORKS. LOTH. f", WT. 24 LBS. 3 
DISASSEMBLES ADD 51. 50 POSTAGE/ HANDLING 
LIKE ORIGINAL. 


DEPT PS119 


ERS LANE, 
Send []R300 [Г] Send FREE COLOR CATALOG 
Charge to: O] BAC О Mastercharge [Г] Ат, Express O Diner's Club 


Hardened Steel. For fing, driling, miling, carving, routing any metal or wood 
atin ies fom V 1017, all shanks 14”. Brand new in air-tight 6.1. packs. 
— 32-Tool Set, G.I. cost $275.00 now . . $21.00 

14-Tool Set, G.I. cost $114.00 now . . $15.00 
Save Even More. Both Sets now... . $31.00 
Two $31 Sets [Limited Time] $49.00 


= p 1008. Guaranteed. Add $2.50 for shipping 
E Texas orders add 5% lax, Export ти add $ 


5. SURPLUS CENTER, Dept. 50 
715 Gamden, San A libto: Texas 78215 


STAINED 
GLASS 


т Sansui. Adjusts to your comfort. The Air 
Bed offers a revolutionary sisaping experience. Gently, 
but firmly supports you with 100% air. Features air coil 
construction with multiple controlled air chambers that 
hold your body evenly and independently. 

Turns any room into a guest room. Theideal portable 
bed for holiday and vacation visitors...and it stores easily. 

Take The Air Bed camping, сы van, on your boat, in 
your summer home; sunbathe and float on it! 

Available in twin, double, queen and king sizes. Inflates 
in minutes with most air pumps or cannister vacuum. 
(High-power air pump available —optional.) Made of sturdy 
= auge poly vinyl, cleans with soap and water. Repair kit 

pump adap ter included. 


3 £ 9^ Don't e milsiead by imitations. Insist on the original, 

Send 50% for fascinating red velveteen The Re Bed. 10-day Free Trial. If not 
TT: satisfied, return it within ays for refun rder now! 

catalog of kits, tools, CREDITCARDORDERS 800.648-5600 Nevada Residents Call 

ideas, books, and sup- CALLTOLLFREE: 800-992-5710 


OPERATOR NO. 48, 24 HOURS A DAY, 7 DAYS A WEEK 
on Maple Lane, Bensenville, Illinois 60106 


meorary 


plies. 
BIG STARTER KIT 


| | Only $16.95 ppd. 
WHITTEMORE, Box 2065DE, HANOVER, MASS. 02339 
1an | РПРІ AB ЅГІЕМГЕ 


| learn. Fast easy course that trains you by 
| doing. All keys; locks, picks; car tools and 


FOR SPEEDIER DELIVERY = 


RICKA DUO-WHEEL CONVERSION 
KIT AND FIBERGLASS FENDERS 


The ultimate 


New wide tire adap- 


ters & fenders to fit in safety 
most mini = Va, + AREA 

1 ton trucks. Simple Protection for | 
bolt on installation. — your family. 
Increases traction, ; | 
tire capacity & life. RICKA MFG. 
mS DEPT. RPS-11 


VISA 


| Pequot Lakes, MN 56477 


ВЕ А LOCKSMITH 


COMPLETE 
COURSE 


KIT CONT AMS: LOCA PICKS, CAR OPENING TOOL, LOCAS, FILES à KEYS 
COURSE COVERS- LOCA PICKING. MASTER KEYING. KET MIPRESSIONING, ES KE ilv 
—— шшш к == 


NATIONAL LOCKSMITH SUPFLY 


Today a trained Locksmith can just about 


| write his own ticket. Locksmiths average PO. ВОХ 31598 DEPT 054 


DALLAS, TEXAS 7523i 
C sumo count sno, INFOR 
O cos. MB FREE Li 


| $15.00 an Hour. Learn athome- Earn as you | 


special equipment supplied. Zooming Iname 
crime is everywhere, everyone is seeking 

greater protection. Cash in at once, train | sooness 

at home - Earn extra $$$ right away. Send CITY 

for exciting facts and a Free Lesson - No 

obligation or Send$49.95for complete Kit , STATE ШР. 
& $1.75 shipping & handling. Texas resi- TOLL-FREE ORDERIN 
dents add sales tax. C.O.D. accepted. 10 1-800-527-4128 

day money back guarantee. MASTERCHARGE — BAMKAMER 


gas mileage 
(based on a Best results in 197 
ME РЕНАН 


Increase 


Up to 125 more 


miles per tank 


E 


La 


сна in 1 use 


eS $83.98 = y Ta L SALE 


Û MEADOW VIEW DRI 
S eh Dent PS MOUND, ACW. 553 


PLEASE USE YOUR 
ZIP CODE 


Stores Easily on Shei 


Please send me the following AIR BED(S): 


[1 Twin Size (Item 2339) $49.95 

CJ Double Size (Item 2:354) $89.95 | 
C] Queen Size (Item 2360) $79.95 | 
Û King Size (Item 2374) $99.95 | 


Add $4.95 per bed for shipping and insurance. | 
Û AC Air Pump (Кет 0004) $29.95 
O DC Pump-12 volts-(Item 0005) $28.95 
Illinois Residents Include 5% sales tax. 
lo Check/M.O.Enclosed O ChargeMy Credit Card: 
| CO MasterCharge L American Express Ll Carte 
C] Visa Û Diners Club Blanche 
Card No. Exp.Date 
Name 
Address 
| City 
| State 
Some. 
ача rary Marketing, Inc. 
790 Maple Lane, Bensenville. IL 60106 


PSMC-305 CMI ae 
кышы шашу) саан SEES GEM ED MEM БЫЕЛ эсш a dX 
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Microcomputer technology has made it easy 
to monitor your own heart beat —a key index 
to your fitness and conditioning. 

Now you can get a quick reliable reading in the 
convenience of your own home on a regular bas- 
is with the Pulse Rate Monitor, a new electronic 
marvel from Novatec, one of the leading manu- 
facturers of precision medical equipment. 


Why watch your heart rate? 

Even if your health has been perfect, watching 
your pulse rate is just as important as watching 
your body's other vital signs such as your tem- 
perature and blood pressure. It lets you know 
how your body is reacting to exercise, stress, 
emotional upsets, or any other activity. 

How much exercise are you in shape to take? 
Are you exercising too little, too much? Is your 
job too taxing? With the Pulse Rate Monitor 
you'll be able to monitor yourself instantly to 
identify sources of stress in your everyday 
routine. 

And by monitoring how quickly your heart 
rate returns to normal after a workout, you'll be 
able to safely chart your progress while getting 
into shape. 

Use it to find out what makes you "tick" 
Normally your pulse rate is lowest when rest- 
ing. As you walk, talk and move around, your 
pulse rate increases. Even your emotions can 
affect your pulse. If you don t believe it, try the 
PRM the next time you get a personal or busi- 
ness phone call. 

Use it while walking, running, working, jog- 
ging, bicycling —even sleeping. Keep it near 
your bed, exercise equipment or desk. 

Finding out your heart rate is not only impor- 
fant, it can be fun, too. Let your friends check 
their pulse. It's small enough to comfortably 
carry with you to parties or anywhere. 

Has your doctor told you that smoking or 
drinking coffee and other stimulants increases 
your heart rate? Test it. . . it's true! 


Amazingly simple to use : 
Just slip any convenient finger into the spring- 
loaded, clothespin-like finger grip. Almost 
instantly, the microcomputer will process your 
pulse rate and display it as beats per minute in 
bright LED digits. 

he flexible coil cord allows you to measure 
another person's pulse as easily as your own. 
And the finger grip permits you to apply the 
correct constant pressure needed for an accu- 
rate reading. 


Beat 
Beat 


Introducing a 
new personal 
heart rate 

monitoring system 


e No guesswork 
e No searching for 
a pulse beat 


Beat 


A product of the latest microcircuit 
technology — 
Two tiny "sensors" inside the finger grip detect 
and measure your pulse rate automatically. 
One is a Light Transmitter which projects a 
small, safe beam of infrared light into the capil- 
laries of your finger or thumb. The other is a 
Photo Transistor which detects the amount of 
light reflected by each surge and non-surge of 
blood and converts it into electronic signals. 
The microcomputer module picks up the sig- 
nals, computes the information and displays 
your pulse rate on the data screen. The system 
counts every pulse beat (a blinking red dot 
indicates each actual beat) and updates results 
every four heart beats, to show even the 
slightest changes —as they occur. 


More than guaranteed — | | 
Powered by three, readily-available, penlite 
batteries, the PRM unit uses 100% solid state 
electronics so service should never be 
required. But if it is, it is covered under a 
90-day limited warranty plus Cambridge 
International's own guarantee of satisfaction. 
Special Introductory Offer 

We re offering this exciting new product exclu- 
sively by mail for only $99.95—the lowest 
priced electronic heart rate monitor available. 
And, if for any reason you decide you would 
rather return your unit, please feel free to do so 
within 30 days and we'll be happy to return 
your money. There is no risk. 


Important: The Pulse Rate Monitor should not 
be used for any form of diagnosis and 
treatment. 


І INTERNATIONAL Inc. | 


8700 Waukegan Road Morton Grove, Illinois 60053 [312] 966-5510 
Call Today — Toll Free 
800-621-5559 (In Ill. 800-972-5858) 
24 Hours A Day —7 Days A Week 


Clip & mail to: 
Cambridge International, Inc. Dept. P-11 
8700 N. Waukegan Rd., Morton Grove, Ill. 60053 


г 

| 

| 

| O Please rush me Pulse Rate Monitor(s) at 
just $99.95 plus $3.95 shipping & handling. (Ill. 

| residents add 5% tax). 

| 

| 

| 

| 

| 

| 


о Check or MO enclosed. Charge to: 
LJ Visa O Master Charge O American Express 


Account # Exp. Date 

NITE unl Á——3À4 
ABIRE —— E — موس ج‎ 
i. oS АЕ ЖИ ee 


Signature 204 | 
FCambridge International, Inc. 1979 
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REPLICARS e EXOTICS e ANTIQUES e VANS 
| — ROADSTERS e TRUCKS ө BUGGIES e RODS — 
D $/Postpaid O$10Rush Mail & Foreign 


Send Today To: AUTO LOGIC, INC. 
P.O. Box 2073, Dept. PS119 
Wilmington, DE 19899 
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name (print) 
address 


city atate zip . 
14 Day Money Refund If Not Completely Satisfied 


Build this beautiful 
Dome Home by 


in Г ا‎ à gis 5 utr en 
Fi ra " " 


The least expensive, most <<" 
energy-efficient home | 
available... ee 

| i, zt А, N ai 


"аын. = с, Ы Ax 
Monterey Domes’ geodesic shell package can be easily 
assembled by one or two people in a few days with 
ordinary household tools. Our unique, patented system 
is a dramatic breakthrough —makes home construction 
a snap. No skills necessary. 
Your Monterey Dome home costs significantly less to 
build than a conventional home, yet meets or surpasses 
all building codes. It will also save you up to 50% or more 
on heating and cooling costs. Prices start at $3795. 
Many home packages are available ranging from 700to 
4.500 square feet. 


nti 
1 
A 
B Dept. 229, P.O. Box 5621 © Riverside, CA 92517 
rm E шиш иш иш иш E M 
C] Please rush me your new 96 page full color Catalog 
and Plans Book. | am enclosing $4.00 Ё 


i Г] Also send me the Monterey Domes Assembly 
Manual for an additional $5.00. 


[| ADDRESS | i 


CITT, STATE; DP 2 
Mail To: Monterey Domes, Dept. 231 É 
P.O. Box 5621, Riverside, CA 92517 
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Send for our all-new color 
Catalog and Plans Book— 
96 fact-filled pages of excit- 
ing, afforable homes. 

Write today! 


A-1 CHRISTMAS GIFTS 


MODEL ERUPTING VOLCANO. Harm- 
less, Realistic, Unusual. Kit $5.95. 
Sclence Catalog $1.00. Rowlab, 345 
East Forsyth, Jacksonville, FL 32202. 


AUTOMATIC Switch Blade Comb— 
Push Button and Comb Flips Out. 715" 
pen, 4" closed. Guaranteed. Send 
e» 65 plus 35c postage to N. Stamps, 
pt. PS11, 2310 Silver Sage, Hous- 
ton, TX 77077. 


SPACE SHUTTLE WALLCHART— 


30x42 Inches, In Color, On Heavy 
Paper. $3.00. Cosmic Enterprises, POB 
303, Antioch, TN 37013. 

NATURAL Vitamins, Cosmetics, 


Hair /Skin/Nail Care Accessories, Finest 
See Our Ad 


33157. 


NAUTICAL Bookends, Lamp 
Clocks, etc. Catalog 25c. 830 S.E. dth 
Ave., Pompano Beach, FL 33060. 


VENTRILOQUISM WHOLESALE! Book 
Regular $5.95. Now $2.50. Dialogs 
50% off Retail. Catalog Free. gone 
oquism, 29103, Chicago, IL 60629 


eee 


FASCINATING, New, ‘Geodesic той 
Delight for all ages. Money-back guar- 
antee! $3.99: Wonderplay, 90-5 Pome- 
roy, Northampton, MA 01060. 


7 AUTOMOBILES 


CALCIUM CARBIDE or acetylene 
power your car. FREE information. Rt. 
6, Box 118, DeSoto, MO 63020. 


ZERO-COST AUTOMOBILE OWNER- 
SHIPII Details FREE. Techneering, Box 
12191CZ, Norfolk, VA 23502. 


RETUNING FOR MAXIMUM-ECONOMY 
Average mileage increase 55'7, horse- 
Details FREE. Tech- 


Box 12191C, Norfolk, VA 


LEGAL Alcohol Fuel  45c/Gallon! 
Solar/Conventional still plans. Mash 
formulae. Operate car, home. $10.00— 
RDA, Box 873, Concord, NC 28025. 


LECTRICKAR —Convert VW's, Fiats 
to Electric 50 MPH. Plans $25.00. 
Information $1.00. Robert Bucy, Box 
28794, Dallas, TX 75228. 


NEW CAR FREE YEARLY! “Workable 
SECRET method, FREE Information. 
Supercar, Box 28101-L, St. Louis, MO 
63119. 


HELP STOP Failures On AUTOMATIC 
TRANSMISSIONS. Write FREE SERVICE 
GUIDE, GEARS, INC., 1830 S.W. 81 
Way, Ft. Lauderdale, FL 33324. 


GASOHOL NOW! MAKE YOUR OWN! 
$2. E. Box 105, Broken Bow, OK 


SAVE TWO-THIRDS THE COST of a 
rofessional repaint job for your car! 
omplete confidential report, $5.00. 

ML Automotive Research, 13 Merlin 
st., Framingham, MA 01701. 


Alcohol, .- 


"hr ey 


AES, P.O. Box 39092, Redford, 


BOOST MILEAGE 10 - 3045, with 
7.95 Kit. 5 Minute installation for 
ull size Cars, Wagons 1973 or newer. 
More-Miles, Braceville, IL 60407. 


GASOHOL? ALK-INJECTOR BETTER. 


Complete Unit $42.95. Information 
$1.00. More-Miles, Braceville, IL 
60407 


GASOHOL— Practica) Instructions, 
Make And Use, $1.00. Springer Press, 
Box 10, Fishertown, PA 15539. 


ENERGY INDEPENDENCE. How to 
Convert to HYDROGEN - ALCOHOL 
Auto Fuel. $9.00. Merit, Box 32294, 
Louisville, КҮ 40232. 


GUIDE TO ELECTRIC AUTO CONM- 
VERSION. Information packed Manual 
(55 Pages) clearly explains. Includes 
Diagrams, Schematics, Parts Procure- 
ment, and Much More! You can be 


ready for the next gasoline squeeze! 
13.95. Williams Enterprises (Dept. 
Bll), Box 1548, Cupertino, CA 
95014. 


HEADLIGHTS ON 
BATTERY DEAD 


OH NO 


LightAlarm, BUZZES REMINDER WHEN 


HEADLIGHTS ON- IGNITION OFF. SIMPLE 
TO INSTALL. GUARANTEED. IDEAL GIFT. 
send $12.95ppd WRH SYSTEMS 
Р. О, Вох 6408 
DENVER, CO. 80206 


CLASSIFIED ADS $5.50 per word, per insertion. Minimum 
10 words. Payment with order, or charge to your Visa or 
Master Charge. First word in bold capital letters, rest of 
ad upper & lower case. Other bold cap words, $1 per 
word extra. Bold headline or white space, $22 per line. 
CLASSIFIED-DISPLAY $300 per inch, per month. Adver- 
tisers using a P.O. Box number must furnish complete 
name and street address for our records. 


CLOSING DATE for January issue (on Sale December 
15) is October 31. Send orders to Mary C. Ansbro, Classi- 


fied Adv. Mgr., 
New York, NY 10017. 


Popular Science, 380 Madison Avenue, 


AMAZING NEW INVENTION 


INCREASES MILEAGE UP TO 25%. 
Start savin 


MILEAGE-MINDER. Installs in two seconds. No tools 
or connections required. No additives, no hood to 
open! IT REALLY WORKS! Money back Guarantee. 
send check ог М.О, for $14.95 plus $1.50 for mail- 
ing Costs to: 
AUTO SCIENCES, INC. Dept. P 
Р.0. Box 6008 
Orange, CA 92667 


et a 


PROPANE Conversion, cars, trucks - Return to 
gasoline anytime while driving. Uses ordinary 


| refillable cylinders. No engine modifications. 
| COMPLETELY PROVEN, TESTED - THIS 


SYSTEM WORKS! No oddball surplus parts! 
Uses inexpensive LOCALLY available compo- 


ABSOLUTELY GUARANTEED or money IM- 
MEDIATELY refunded. For plans, drawings, 
RUSHED First Class, send $10.00. Fleming 
Engineering, Dept. PS3, Remsen, NY 13438 


1A ELECTRIC VEHICLES 


BUILD LECTRA BUG! 


Amazing 4 


Wheel Electric Moped! Plans $15.00. 
Details $1.00. Lectran, Box 1648-L, 
Largo, FL 33540. 


2 AUTO SUPPLIES & 
EQUIPMENT 


SNO-BLOCKT’ — Finally, a device 
that makes Installing snow chains 
casy! Money back guarantee, $12.95 
i Calif. res. add 78c tax). SNO-BLOK 
INC. DEPT. PS, 179B1P-G SKY PARK 
CIRCLE, IRVINE, CA 92714. 
 "CB-ERS" Can't Remember Your 
License Number? Get it engraved on a 
plastic plate, any color including wood 
каш. 1"x3", Adhesive backing. Sticks 
to thing. Your number required by 
law xe dede asked for. Also "HANDLES" 
engraved. $2.50 each, includes tax and 
mailing. C.E.S. Inc., P.O. Box 5-373, 
Chesterland, OH 44026. Agents 
Wanted. 


ALTERNATOR Generator Rebuilding 
Book. Details: Hedelund Engineering, 
7505  Barkentine, Vegas, 
89128 


MIRACLE CARBURETOR Vaporizes 
Gas. 100+ MPG. Drawings—Details 
$6.00. Money Back Guarantee. Carbu, 
RT 1A, Hitchcock, SD 57348. 


KEEP Sparkling Clean Windshield. 
$2.00. Formula, Box 1493, Dayton, OH 
45414. 


AUTOMOTIVE Tools & Equipment 
Nationally Advertised Brands at Dis- 
counted Prices for Mechanics. Send 
Stamped Envelope for Currenj Specials. 
Associated Distributors, 401 Augusta 
&t., Cincinnati, OH 45202. 


Las 


3 AUTO TRAILERS & 
CAMPERS 


BUILD-IT-YOURSELF - Campers -= 
Trailers - Fifth Wheels - Motorhomes - 
Pickup Covers - Camping Trailers - 
Kits - Plans - Full Size Patterns - 
iVan Conversion Plans $5.00) - Send 
$1.00 for R-V KIT/EQUIPMENT cata- 
log. GLEN-L RV'S, 9152P5 Rosecrans, 
Bellflower, CA 90706. 


allons of gas every week with the | 


4 MOTORCYCLES, 
BIC YCLE S & SUPPLIES 


Easy to Bulld PERNS 


GO KART .. $2.50 
MINI BIKE "$2.00 
THREE WHEELER $3.00 
MINI CAR ..... $8.00 
PEDAL BOAT. $4. 
12’ SAIL BOA $4.00 
SAIL BOARD $2.00 
PONTOON BOAT ... $1.00 
'S'-HYDROPLANE _ $2.00 
2 People MINI JEEP $3.00 
THREE WHEELER A.T.V. ... $5.00 
SNOWMOBILE SLEIGH . .. . $3.00 
FRONT TRACTION GO-KART W/ 
GEARLESS DIFFERENTIAL $10.00 
8 H.P. TRACTOR $10.00 


MINI VEHICLES PLANS 
Dept. A, Chary, N.Y. 12921 


5 AVIATION 


AIRBOAT Propellers, 


Hubs, Engines, 


Mounts. Catalog $2.00. Airboats, In- 
огрете, 3855 Miller Ave. Ft. 
Worth, TX 76119. 

BOOMERANGS - INCREDIBLE RE- 


TURNI Exciting sport. Order Free cata- 
log — Amazing designs! Boomerang- 
Man, 312 Park, Monroe, LA 712 01. 


BUILD — One-man JET HELICOP- 
TER! Easy, inexpensive. Detailed Plans, 
Drawing .00. LICE 
PERIMENTER'S HANDBOOK — $3.00. 
Both — $9.00. Helicraft. Box 3053-А, 
Redondo Beach, СА | 90277. 


` MOTORIZED HANG GLIDERS - In- 
dustry Leader. Hundreds flying world- 
wide! Complete motorgliders, kits, pro- 
pellers, accessories. Catalog photos 
$0.00. Rotec Engineering, „Пер“. , Вох 
124, Duncanville, TX T7511 6. 


SPORTSPLANES, MINI-HELICOP- 
TERS. MOTORIZED-HANGGLIDERS. 
Plans / Kits/Com plete. Мапу types, Cat- 
alog $3.00. LF eee C, Box 19828, 
Houston, TX T70 


WEEDHOPPER  ULTINATE FUN MACHINE! 


High performance 
ultralight plane; 40 
hour construction 
time; complete kit 
$2495.00; carries 220 

Ib up to 50 mph! Send 
$5.00 for info-pak to: 


WEEDHOPPER OF UTAH, INC. 
Dept. PS12 Box 2253, Ogden, UT 84404 


5A HOVERCRAFT 


AERO-CAR Amazing ‘Hovereratt built 
easily with ordinary tools. Lawnmower 
engine powered, Carries one man plus. 
Flies over land /snow /water. Com- 
plete cis, and booklet. $7.95. Aero- 
ETA we Box 5118PS, Clinton, NJ 


 HOVERCRAFT Plans. All Sizes; Cat- 
alog $1.00. Universal Hovercraft, Box 
281, Cordova, IL 61242. 


HOVERCRAFT - REAL WORKING MODEL 


No wheels, whizzes 
over the ground. 
Colorful oe 1" 
by 9" by 2" high, 
=“ J 4" propeller. 2D 

batteries not pA 
cluded. Guaranteed. Send $9.95 plus $1.00 


postage uc 
mps, Dept. PS11 
2310 Silver Mua Houston, Tx. 77077 


6 ASTRONAUTICS 


ANTIGRAVITY Propulsion Devi 
Free Brochure. RDA, Вох 873 
Concord, NC 28025. 


NEW—SUPERSONIC ROCKETS! 
_FLIGHTS OVER 6 MILES HIGH 


Catalog $1.00 Cash. | 
tems, PS36, Box 80572, Burnaby, 
v5H 3X9. 


GRAVITY Like Propulsion, Arm 
Produced. Works Anywhere, 
Direction. HOWRD, Foster, Ky 41043 


7 BOATS, INBOARD & 
OUTBOARD MOTORS 


BOAT Kits—22 models—Power a 
Sail - 16° - 30’. Molded fiberglass h 
and deck come factory assembled - 
complete by installing factory suppli 


interior components. No  experien 
required - easy for anyone. Tern 
Money-back guarantee. Free  Catalc 
Luger, Dept. AC-79. 3800 West Hig 
wav 13, ннан MN 55337. (81: 
890- 300 

EVINRUDE 1579 Bargains . , 
sizes $1.00 handling Scot 


McCulloch parts . . Electra Marine, 6 
Merrick Road, Lynbrook, NY 11563. 


BOATKITS - PLANS - PATTERNS - FRAR 
PACS - FIBERGLASS - MATERIALS - '"Worl 
largest Catalogues" - 300 ''ONEOFF'' E 
SIGNS - 8' - 80' - in fiberglass - plywoo: 
steel - aluminum - POWERBOATS - inboa 
- outboards - jets - cruisers - Sportsfisher 
houseboats - hydroplanes - tunnell - ri 
abouts - SAILBOATS - Daysailers - Trail 
sailers - motorsailers - multihulls - A 
- CANOES - 40 models) - BOATBUILDE 
ME = Hardware - fastenings - sail 
pad ТЫ, lywood - books - SPECI 
SECTI on Е BERGLASS - resins - foa 
- epoxies - polyesters - mats - cloth - C-f 

Airex etc. CATALOGUES $1.00 - (W 
Boatbuilder's Guide $2.00) - CLARKCRAF 
16-5 = Tonawanda, New York 141; 


LANS - FRAME KITS - FULL SI 
PATTERNS. HUGE 128 page catalog! Pow 
boats - Sailboats - Inboards - Outboard: 
Jets - Cruisers - Houseboats - Runabouts 
Dories - Workboats - Hydroplanes - Tunnel 
Pontoons - 8’ to 49’. LOW COST, Hi 
QUALITY plans for over 25 years. Ea: 
proven methods especially for amateurs 
clude step-by-step pictorial instruction 
BOATBUILDING SUPPLIES Fastenings 
Fiberglass - Resins - Glues - Hardware 
Equipment - Boat Trailer Plans - Boati 
books. Send $1.00 ($2 CANADA) for catal 
pius. FREE "'BOATBUILDING  SUPPLIE: 
госпиге. 


GLEN-L MARINE 
9152 Rosecrans, Dept. SP 
Bellflower, CA 907 


BATTERIES, 
GENERATORS, ETC. 


SOLAR Microgenerators — Same | 


used in solar watches for chargi: 
small 1.5V batteries, $3.95. W. Wi 
rene QM Centre, Quakertown, 1 


11 DO-IT-YOURSELF 


GOLD AND SILVER verifying tec 
niques, Sure, simple, proven methoc 
$6.98. Anima House, 10-46 Jacks: 
Ave., Long Island City, NY 11101. 


CONVERT Auto to Hydrogen oper 
tion! Generate hydrogen fuel. Pla 
and Instructions - $10.00 RDA, P. 
Box 873, _Concord, NC 28025. 


CURE own Toenails, 


Ingrown $5.1 
check to: Nails, Box 1707, Scottsda! 
AZ z 85252. Refundable if dissatisfied. 


SOLAR ENERGY — Draw Paralx 
without plotting points. Cable compa; 
instructions, $4.95. Sun Systems, Ве 
lin, PA 15530. | 


HEATED COMMODE SEAT for cc 
mornings. Building instructions $3.0 
Complete kit $12.00. Seatco, Box 17 
Bryson, TX T6027. 


a‏ = ص 


ELECTROPLATING, Complete Tex 
book, All Metals. 


Electroplate Metz 
lic/ Nonmetallic Items, $9.95, Deta 
Nu OP Box 95P, Palm Bay, ] 


| 


CRETS OF THE 200 MPG CARBU- — e wre TY сч ' 
IRI Patent Drawings and Instruc- FANTASTIC LOG SPLITTER PLANS | REthread TAPS н | 
$10.25—Мопеу back Guarantee. | | — ол: illis ume | 
ЫЫ Veris Soh || SCIENCE PLANS IET | 
ATEREED PLANS! Plus Catalog. | [Solo Siem Laer co rer SoD erg Pe. Coarse АР thre | 
па ага " alid-State РЕЧ RU Y ae влет ез * zm ud T | 
з. OMEN, Бок 0005. Colorado | Egy i Bd Jet Engine ccce ee 6.00 = MUI TR Эн ба, 7 | 
gs, : - Stereo-controled Laser Show. ........ B.00 | 6 Pc. Fine Taps for 14” 
iSAHOL— Save Hundreds $$. Methane Fuel Generator............ 10,00 LJ thru 9/16". No. TOF | 
Detailed Plans. $5.00. C.J.M. Co., Convert Auto to Hydrogen/Methane. . 8.00 $5.95 set | 
Box 4061, Torrance, CA 90510. Generate Hydrogen Fuel............ 10.00 | NUT 
7 Electronic Robot. . .................. 9.00 | ii | = REthread DI ES SIZE i 
Ет ua Teleuistons Movies. | | Visible Red He-Ne Loser 6.00 at AM erg ee | 
8, c u uy our wW 78-NB С858г............. , T с. г Ya" 
1 Station. Send $3.00 for informa- Radiation Survey Meter. ............. 5.00 | BUILD this LOG SPLITTER with i thru 34”. Restore extern- i 
Satellite Television, Box 140, MHDElectrical Generator... ......... 5.00 5 hp lawn mower engine and ram | al threads; will not un- 
rd, NY 13830. Е 25KV Tesla Сой.................... 5.00 force 14,000 Ibs. Plan ONLY $4.00 dercut. No. $6.75 | 
BURGLAR ALARMS EXCLUSIVE MONEY BACK GUARANTEE ARMOR PRODUCTS Dept. Ls | for "ies thru a”. All | 
iara p ess xe Mali ri ——SÜ Box 290 Deer Park, NY 11729 ә |! prices Include postage- | 
| s : handling. Мо. F A 
ll your own и. big savings. $3.00. E 
national P.O. Box 852, RESEARCH & DEVELOPMENT 8000 WATT WOODBURNING STEAM TURBINE POSTPAID Guaranteed rosam | 
mbia, SC 29202. Route 2, Box 322-A | Build this compact RADIAL TURBINE with simple parts | JAWCO P.0. Box 213 sete | 
4RISTMAS WATERBED SPECIAL!!! & tools, deliver up to 8000 WATTS of generated elec- | | Reading, Pa. 19603 


Kannapolis, N. C. 28081 tricity! Ideal for homes, farms, cottages! 5i 


$167.00, Complete waterbeds, stylet a eur oam. | ==- 
Mon. cedeting ее Ае — С) PLANS including Boiler | HEAVY-DUTY CANVAS TOOL BAG 
iching”, Box 17463-P11, San An- #— LASERS UNLIMITED & Storage Battery Con- 
» TX 78217. figuaton 


e CONSTRUCTION PLANS — with all 
parts sources 
Ruby Laser Ray Gun. . 
40W Burning CW CO Laser . 
Argon Multi-color Laser .......... 
Dye Tunable Color Laser 
Helium Neon Visible Red Laser 


ILEPHONES UNLIMITED, EQUIP- АСЕ. MARKETING, 


T, SUPPLIES. ALL TYPES, REGU- 
, KEYED, MODULAR. Call [TIA] 
-5555 or mail $1.00 (Refundable). 
1147-A, San Diego, CA 92112. 


HIMNEY CLEANING Tools , Brushes, 
‘glass rods, etc ustrate atalog 
0. Chimney Care Products, Co., Solid State Laser Rifle 


, 100 KW Nitrogen UV Laser 
d m аы, ҮК 05142. - Beginners Pockel Visible Laser 


ROJECTION ТУ... convert your Laser Light Show Plans 
to project 7 Foot picture COMPLETE ITEMIZED LIST of all 


ilts equal to $2,500 projector... 
1 cost less than $20.00. PLANS & iacit ct d ропе 


5 £16.00. Illustrated information 

E. M hingzton C x e LISTING OF BOOKS. LASER COURSES. DATA 

ciao ee: Se SHEETS. INFO PACKS. NEW DEVELOP. 
MENTS, GOV T INFO WEAPONS, etc.. 5 00 


LASERS UNLIMITED 
Dept. L1, Box 716 
Amherst, NH 03031 


` GENERATE FREE POWER 


p 4 SMT1, Вох 358 Sta. D, 
a ut Ont. МЕР 3 


. $15,00 


12 HOME CRAFTSMAN 


1600 CATALOGS listed and  de- 
scribed. Sources for nnt imagin- 
able, $3.00. MASTERLOG, Box 879 
Fairfax, CA 94930 


"GETTING Started in Stained Glass" 
50c. Whittemore, Box 2065X, Hanover, 
MA 02330. ene 


OUR BUSINESS m HARDWARE for 
Furniture and Lamps. The source for 
special items. 
B-28, Upper Falls, MD 21156. 


PING-PONG Ball Dispenser Plans - 
$3. Neel Enterprises, P.O. Box 22531, 
Sacramento, CA 95822, 


FREE! Exotic Veneer Sample | Plus 


—— иын = 


zipper top, 
dark green 


| ‚ $16.45 еа. ppd. 
6" x 6" x 18" " „520.95 ea. РР. 
TOOL BAGS Coal City. IL eosi | 


Outside Continental U.S.A. Add $2.00 


14 ENGINES & MOTORS 


Side pockets with large 
web handles, nih, ноар. bottom, 
Catalog $1.00, Paxton, eor: 6" x 12" 


‘CIENTIFIC SYSTEMS INC., 

at last offers in kit or completed form 
umque products as; Nightime vision de- 
. Super sensitive directional mikes, low 
high powered lasers, micro-mini-voice 


milters, ultra sonic devices, super high 


ge generators, intrusion and sensing Cut heat and electric bills. Enlarged розгалас Supp in ME 
, Scientific. personal protection items, encyclopedic windmill/generator report Iron-On Veneering Technique. Learn ГЇ HOT-AIR MODEL ENGINE 
many other hard to find products. Send gives sources, costs, iN- | How To Create Beautifully Veneered | |. = ALE CASTING DESIGN * POWERFUL * FORCED-AIR 
for catalog: SCIENTIFIC SYSTEMS INC. structions, capacities, Furniture Спісу, nell ! есю же p be COOLED * w"BORE 1 "STROKE К WEIGHT ium * 
ificati ip- | neers, Inlays, Supplies. Hurry! | по 50% * 
. S1, Box 716 Amherst, NH 03031 specifications of equip neers, Inlays, Supplies, Hurry! Morgan, | iar Mo Cit 
ment vou can buy today. ville EY 40204 АМ $2 paw an 
Only $4.98. Also Henry че, . а 


-— $29.95. ASSEMBLED 
MAKE Your Own Wall Clocks from and TESTED $49.95. 
Wood. Give as Christ- PM So Sand 
mas presents, hang D your favorite "— 
wall or sell for big roflts. Details 


SHED, "box 224, Bigfork, 


authoritative 
Electric Power from the Wind: $2.98. Both, 
$6.98. And famous Dwyer precision, portable 
wind speed indicator: All three $14.49. 
FREE with order: U.S. brochure Solar Energy 
for Heating and E: Shipped in 2 days. 
MONEY BACK GUARANTEE. 
ENERGY UNLIMITED, Dept. 1B 
219 Thorndike St. Palmer, Mass. 01069 


EAT SAUSAGE RECIPES 
AND MEAT CURING 
7 page Illustrated book explains 
usage making plus home curing 
"d smoking of meat, fowl and fish. 
ver 100 recipes. Free. equipment and 
ipply catalog has more information, 
2 GET YOURS, SEND TO: | 
he SAUSAGE MAKER Dept. АС-11 


067 Grant St.,Bflo, N.Y. 14207 


P0. BOX 634. GUELPH, 
TAA. CANADA MIN SM 


15A ENERGY SAVING 


"Go UNDERGROUND & Save." Less 
than $15/sq. ft. Book— $6.95. RR#1, 
Box 160- D, Wellsville, KS 66092. 


SOLAR GREENHOUSE BLUEPRINTS 
iPortable Unit). Bil Yanda and the 
Solar Sustenance Team, Rte. 1 Box 
LOTAA, Santa Fe, NM 87501. £10.00. 


INFINITE Lightbox Plans 53.00. 
Saturn Games, Вох 133 Station С, 


Toronto, Canada M4M 1НО. | 


12A FOR THE HOME 


HOLOGRAMS. View this laser-made 
3-dimensional moving image of a girl 
blowing a kiss with any hi-intensity 
lamp. $16.95 postpaid. ASI Holograms, 
1103 


INSULATING WINDOWS 


l Summertime, Culver City, CA CUSTOM Made Lightweight Quality 

90230 Materials. 2.75 5ч. Pt. Brochure, 

enjoy tre haat & poner. Send 1er Be aequis ig. 8087 Se 
energy Encyclo ia. mple s ' | reis uii Lee a > а ت‎ 
of Mfg.. cost, specifications, on 13 TOOLS & MACHINERY SLASH FUEL BILLS! Thermostat 


- Quality Furniture You As- 


15 most alternate sources of energy - Set-Back device automatically adjusts 
ble Yourself in Minutes Using Only a Pius Catalog of Plana avaliable for BANDSAW BLADES. Any Size. Free | heat 4x daily. Saves 25%. No rewir- 
ewdriver. Send $1° (Refundable) for do-it-yourselfers. . $4 00 Pricelist. Bandsaws, 8921hy49, Sonora, ing. Easy Assembly. DIY: $10. Plans: 
rature & Prices. "RTAF", P.O. Box 577 Energy Service CA 95370. $2. AlterEgo, 8 Howard, Englewood, NJ 
L] * L А ڪڪ ي‎ 
ton, W.VA. 26801. 14A Hughey St., Nashua, NH 03060 SMALL FOUNDRY Furnace, Sup lies, oo _________—__. 
—— | Free Literature. Pyramid Products, HOME SOLAR HEATING SYSTEM 
Dept. M, 3736 South 7th Avenue, IT Works! Install yourself! Devel- 
Phoenix, AZ 85041. oped by NASA. 56 Pages. $3.00. P.O. 
Box 15, Arlington Heights, IL 60006. 


complete or bulid and save. Our book telis 
ything! Send $7.96 today or сай our 24 hr. 


D. Hotline! (305) 869-4283 


SPACECOAST RESEARCH 
9. Box 442, Altamonte Springs, FL 32701 


Patents! 


Rare old carbs for gasoline, 
gas & heaw oll. Convert autc 


to diesel. Useful for methane, 


rogen, alcohol, other fuel. 
ر‎ different! —with al 
drawings! Only $5.00! 


ncludes 
juvenation trick to help some "sick" bat- 
teries, Rare info! Only $5.00! Design & 
Build 200 Amp Welder: Build AC welder 


electric autos. Many diagrams! on 
MORE: Inverter Techne only $5. 00!— 
1979 Solar Patents $5.00 — Alternator Se- 


| crets now $3.00 — Run Three Phase Mo- 


tors on Single Phase $3.00 — Savonius 
Rotor Manual only $4.00! 


Exciting NEW CATALOG! write 
for free copy! You'll find books on electric 
autos, MPG improvement, methanol, wind, 
water &solar power, foundry, lathes, electric 


motors, electronics, wood stoves, tanning 
hides, homesteading, aircraft, and more!! 


Your hottest new source of rare info! Write! 


LINDSAY, Box 12-AE, Bradley IL 60915 | 


CONVERT 3 PHASE MOTORS To 
Single Phase! 100% Power on 50% 
Juice. Easy Instructions and Illustra- 
tions, Send .50 to Tanyon Press, 
2427 W. 26th St., Erie, PA 16506 


FULLSIZE METAL WORKING LATHE 
EASY To Build It From Junk, Scrap 


and Common! Available Materials. 
Illustrated Book of Directions. $5.00. 
Tennantville Со, Ltd., Dept. LA, P.O. 


Box 838, Northville, NY 12134. 


—Unimat—Maximat— 
Sherline Lathes, Mills. Catalog $1.00. 
Shop Supplies $1.00. Campbell, 1424 
Barclay, Springfield, OH 45505. 


MACHINEX 


crafts! Simple to 

usa. Long lasting 

U L approved elec- : 
iric handle. Brands full name. Guaranteed. 


CRAFTMARK PRODUCTS, INC. 
P.O. Box 6308F, Marletta, Ga. 30065 


MOBILE HOME OWNERS. Try the 
new concept in mobile home insulation. 
Simple enough to install yourself. Very 
attractive brick decor molded into 
every insulated ишы panel, Strong 
lightweight roof pane insulate ап 
Waterseal your roof. Send $3.00 for 
colorful brochure and information. In- 
sulation, P.O. Box 234, Hartford, SD 
oT A 


FIRELOG Tray Increases Wax-Wood 
Firelog Burning Time 1-2 hours. Re- 
cycles Wax for Brighter Flames. Pre- 
vents Firelog Roll and Fire Scatter. 
$8.75. Roth Postal Mart, 824 Kear- 
ney, P.O. Box 1069, El Cerrito, CA 
94530. | Guaranteed ). 


HEATPUMPSII IMPROVE EFFICIEN- 


CY, RELIABILITY. SAVE ENERGY 
DOLLARS. New Publication - $3.50. 
Energy Clearinghouse, Box 173-Р5, 
Delmar, NY 12054. 

FUEL OIL EXTENDER! 20% оп 
burner savings! Formula, Instructions, 


$2.00. Gourmatt, 5133 Fairhill, Phila- 
delphia, PA 19120. 


SLOW DOWN YOUR ELECTRIC ME- 
TER. It's perfectlv legal. Details $3.00. 
ство; ох 190-PS, Van Nuys, CA 
014 


SAVE over 20% on your natural gas 
bill this winter. For detailed instruc- 
tions and parts list that makes орг 
furnace more efficient, send $3.0 
H.C.S. Enterprises, Inc., P.O. Box ATE, 


Colorado Springs, CO 80901. 


HOMEOWNER'S ENERGY GUIDE EX- 
PLAINS, ADVISES. Benefit from our 
experience of solar energy, insulation, 
energy saving devices. Guide $5.95. 
Western New England Solar Systems, 
P.O. Box 531, Amherst, MA 01002. 


SAVE 65% OF THE ENERGY LOST 
THROUGH YOUR WINDOWS! 


New interior insulated window shutters designed 
ones rn Mega that pii d 
core saves 

year-round. THERMA-SHUTTERS are adapt- 
with h virtually all windows and come complete 


to match your decor. Send 25¢ for illustrated 
brochure on energy/money saving shutters to 


WALLRICH INC., 


2601-A E. Missouri, 
El Paso, TX 79903 


+-SAVE $50.00 THIS WINTER— 


UP TO 2 HOUREZ LONGER MUNN OF WP AL, 


Steel X-TEND-A-FIRE Tray makes synthetic iregi 


Duraflame, Pine Mountain, etc.) burn longer. 

cen logs from rolling out or falling apart. $8.99 

S ees V.L. Strange, 1212 Underwood St., 
ashington, DC 20012 


15B ALTERNATE ENERGY 


$1.50/SQ. FT. Concentrating mirror 
tile collector. Building instructions 
$5.00. Multi-Sun, Box 1782, Woodland, 
CA 95695. 


AMAZING Forced Air Wood Heater, 
Supplement Your Furnace or Use 
Alone, Fiberglass Storage Tanks 100 to 
8,000 Gallons. Write: Box 3, Rockton, 
IL 61072. 


HYDROGEN - Electrolysis Generator 
rum $10.00. L. Spicer, Lineville, IA 


GASOHOLI BE PREPAREDI Com- 
plete information for manufacturing, 
mixing, testing and permits. $7.95 
American Consumer Sales, P.O. Box 
6782, Birmingham, AL 35210. 


CONSERVE: Wind Generators— 
Wood Water Heaters. Information 
$2.00. Sackett, Gouldsboro, PA 18424, 


BUILD Solar Conversion For Your 
Water Heater From Salvage. Plans 
$4.50. Roger's pares 1404 Esther, 
Bryan, TX T7801 


TRUE or False? 50 MPG carbure- 
tors. Box 206-8, Berea, КҮ. 404 03. 


SOLAR Cells— 4v, 4 inch Diame- 
ter, 2 amps $6.75, 10 for $65.00 plus 
$5.00 shipping. Foster, 1742 Dowd, St. 

Louis, MO 63136. (314) 522- 6667. 


HEAT Your House Under $50. 00 a 
YEAR! New ALASKAN techniques! Be- 
fore you build, read HOW TO BUILD A 
SUPERINSULATED HOUSE. $4.95 
from: Project 2001, Р.О. Box 80707, 
College, AK 99708. 


HOME Heating or Car Fuel Made For 
loc per gallon. Complete instructions 
$10.00. Carey, Box 464 (D), West 
Jordan, UT 84084, 


SAVONIUS WINDMILL SYSTEM Pro- 


vides Electricity! Easy Construction! 
Complete Plans, $6.95. GLENVALE, 
Box 358h Station D, Toronto, Ontario 
M6P 3J9. 


QUIT PAYING ELECTRIC BILLS 


New Patented Invention Now Available to Con- 
sumers in Kit Form with Easy To Follow Instruc- 
tions. It's a Furnace that produces electric with 
no fuel cost. Low Cost, Automatic, It Pays for 
Itself Many Times Over. Throw that electric 
meter away. Interested? Send $6 for Information 
refundable) NOW to: The Lavery Energy 

pany, 424 South Mt. Vernon Ave., Union- 
town, PA 15401. You can pay us once or the 
power company forever. 


BE YOUR OWN POWER COMPANY 
Learn how to use solar, thermopile, wind, 
water and other electric generators with 
new 12 volt technology. Even powers 
120V-AC appliances. Includes home 
emergency system plan to cope with 

r failures-brown-outs. Send for your 

illustrated 3 book set THE WILDER- 
NI SS нт POWERSYSTEM. Enclose 
$14.95 Pod. to Jim Жо Dept. Р, 
Вох 732 (45501 By ie 101 N.) Lay- 
tonville, Ca. 95454 Visa/MC okay (707) 
984-6186 Allow 4 wks del. 


SOLAR HEATING CATALOG— 


Shows full y^ of solar -Litet 


Sun-Lite 


Solar Components Division, 
P.O. Box 237, 2. Rane mente, NH 


SOLAR BOOKS 


Refundable. 
А PS53, 
Ave., Encino CA 91316 


15C HOME HEATING 
FUEL SAVERS 


SAVE Big, Heating Your Home. 
Details $3.00. Devan, Box 572, North- 
port, NY 11768. 


CONSERVE & SAVE 
45 PAGE step by step do-it-yourself 
energy survey. $7.95. AMERICAN IN- 
SPECTION SERVICES, P.O, Box 1313, 
West Dennis, MA 02670. 


SAVE up to $200 this winter. Easy, 
how-to instructions for installing your 
own insulation. Send $5.00 to: Insu- 
late, 137 Finsbury, Troy, OH 45373. 


FANTASTIC HOME FUEL 
SAVINGS TO 35%! 


For gas/oil furnaces. Low cost, easily built 
devices. Fail safe! Thousands in use. THERM- 


up chimney when burner is o cycle. E-Z Build 
Plans, $7.95 each; both for $15. 
Energ Research, 
P. вох 565, 
Changewater, N.J. 07831. 


16 PLANS, BLUEPRINTS 


LEARN to work in !4-in scale to 
draw and read biueprints. Simplified 
instructions and ruler. Brooks 


Publishing, Brooks, CA 95606 


19 MOTION PICTURES 


SUPER В, Videocassettes and 16mm 
full length features and digest films in 
color and Rock movies, 

Bo- 
Free 
Box 1576- 


gart, Selznick, 
catalog. Niles, 
PS, South Bend, IN 46634 


21 HOBBIES/COLLECTIONS 


COLLECT Military Medals. List 50c. 
Yero, Box  387PS, Baldwin, 


TRANSWORLD) ILLUSTRATED BUT- 
TERFLY CATALOG $1.00. — Col- 
lectors/Framemakers— Cheapest. 
Box 14, Relgate, Surrey RH29HX, 
England. 


24 ANTIQUES, RELICS & 
INDIAN GOODS 


FLINT Arrowheads— Twenty $6.50, 
Hundred $25.00. Free List. Ekbergs, 
1404 So. Glendale, Sioux Falls, SD 
57105. 


25 FORMULAS, PLANS, 
ETC. 


20,000 MONEYMAKING Formulas 
Available - Bargains! Catalog/Manufac- 
turing Secrets $2.00 (Refundable): 
GWA6, Box 193, Brookfield, WI 53005. 


HENLEY'S 
20th Century Book of 
10,000 Recipes, For- 

mulas & Processes 
iLatest Edition] 
Here 15 a wealth of prac- 
tical, accurate and clear 
information and = instruc: 
ton that бап save you 
thousands, or make you a 
fortune! Housewives, man- 
ufacturers, farmers, handy- 
men, home experimenters, 
electricians, chemists, 


people in every vili of life, refer to Henley's 
daily. In this gold. mine of a book, you too will 
find formulas and recipes tor almost everything 
used in the home, farm, workshop or industry. 
Discover the trade secrets of thousands of 
commercial products—laarn new money -savings 
and exciting way of doing things. As indispen- 


arantead, 


sable as a dictionary, Satisfaction 
nly $9.95 


900 pages hard cover-cloth binding. 
plus $1.45 postage & handling. 
Dealer's Inquiries Invited 


EMBASSY SALES Dept. PS-34 
Box 67, East Elmhurst, N.Y. 11369 


| dens like glass without 


26 SCIENCE & CHEMISTRY 


NEW  200-page 1979-80 catalog 
listing thousands of chemicals, glass- 
ware and lab equipment. Send $2.00 
to: Merrell Scientific, 1665 Buffalo 
Road, Rochester, NY 14624. 


NEGATIVE ION GENERATORS. (Fas- 
cinating details - $1.00.) 


Golden 
Enterprises, Box 1282-PS, Glendale, 
AZ 85311. 


CHEMICALS apparatus, project 
books, wide selection. Catalog $1.00. 
Send to: Pioneer Industries, 14A 
Hughey Street, Nashua, NH 03060. 


ECONOMICALLY Priced-Apparatus, 
Chemicals. Discount Catalogue-$1.00. 
BOO Laboratories, Manitowoc, WI 
4 


NEW Boxed 3.5mW neon 
AS each, half list price. Call 
879-8550 


lasers, 
(212) 


GRAVITATION Research Associa- 
tions BREAKTHROUGH. $3.00 Re- 
SN 3204 Breeze, Austin, TX 


MINIATURE DETECTOR Alerts to the 
Presence of a Bugging Device. $35.00. 
Catalog $2.00. WYNN ENGINEERING, 

745 Longpoint, Houston, TX 77055. 


CHEMICALS, Glassware, Kits. Cata- 
log $1.00. E/N Chemical Co., Box 748, 
San Bernadino, CA 92402. 


EVERYTHING For Chemistry Experi- 
menters! Catalogue $1.00. Starr Scien- 
tific, Manitowoc, WI 54220. 


COMPLETE Catalog 50c. 
list. Laboratory Sales, Box 
Brighton, MA 02135. 


SCIENCE Supplies Catalog. Schubel 
dr pan, Box 214848, Sacramento, CA 
95821. 


AMAZING ELECTRONIC 
^tm. PRODUCTS 7 


LASERS SUPER POWERED, BURNING, CUTTING, RIF- 
LE, PISTOL, POCKET - SEE IN DARK - SHOTGUN DIR- 
ECTIONAL MIKE - UNSCRAMBLERS - GIANT TESLA - 5 - 
TUNWAND-TV DISRUPTER - ENERGY PRODUCING, SU- 
| RVEILLANCE, DETECTION, ELECTRIFYING, CHEMIC- 
| AL, ULTRASONIC, CB, AERO, AUTO AND MECH DEVI- 
CES, HUNDREDS MORE - ALL NEW PLUS INFO UNLT- 


D PARTS SERVICE, INFORMATION limited 


CATALOG $1 Dept. РЁ, Bax 716, Amhernt, NH 03031 


27 PLASTICS 
CASTOLITE | ‘pours 


Specials 
161-B, 


like water, 
heat. Crystal 
clear, colors. Embedding, coating possi- 
bilities unlimited. For industry, labora- 
tories, craft work and gifts, Reproduce 
your designs with a variety of mold 
materials. Profitable. Illustrated Manu- 
al Catalog $1.00.  Castolite, Dept. 
PEDE S, Box 391, Woodstock, IL 


29 


LOG CABIN & 
HOME BUILDING 


BUILD Your Ow: n Conventional 
Home. I Saved 50% Information 
$5.00. Concept Development, 5401 Old 


National, Suite 1709, Atlanta, GA 
30349. 
37 NURSERY STOCK 


GROW Ginseng! $50 pound. Have 
seeds, roots. Goldenseal, Information. 
Collins, Viola, IA 52350. 


32 REAL ESTATE 


“CANADIAN Country Pro erties. " 
Our 63rd year. Catalogue - issues 
$2.00. Tax Sale Service, Suite 404-Р5, 
85 Bloor Street East, Toronto, Ontario, 
Canada мам 165. 


CALIFORNIA, Кеген, 
down, $20 озер. 
North Hollywood 916 


OWN RENT 
$47.00 AN ACRE. Properties across 
Canada. Low payments. Cottages, 
hunting, fishing, investment. Free Cat- 

Canadian Estate Land, Dept. 
22C, 286 Lawrence Ave. W., Toronto, 
Canada МБМ 3A8. (416) 789-4538, 


BIG... FREE... FALL CATALOG! 


Lots. $20 
546 Valerio, 


LAND FROM 


Over 2,800 Top Values Coast to Coast! | 


UNITED FARM AGENCY, 612-PS West 
47th, Kansas City, MO 64112, 


FREE! Big Fall — Holiday Catalog! 
Over 5,400 Country properties de- 
scribed, pictured! Land, Farms, Homes, 
Businesses, Recreation, Retirement 
buys. Selected best thruout the U.S.! 
Over 700 offices, 43 states All Across 
America! Yours FREE from the World's 
Largest! STROUT REALTY, ING., 7 5. 
ваго, Dept. 5810,  Chiiago, IL 


HISTORIC Western Town in beautiful 
Southern Utah, Hunt, fish, 


tains, Lots $695 full price. $10 down. 
Send $1 complete information. South- 
west, Box 37 (S-1), Beryl, UT 84714. 


SAVE Thousands When Selling Your 
Home! Read this consumer's guide 
before selling or renovating! Money 
back guarantee. Only $9.95. Homeown- 
er Services, 3139 Wallace, Prince 
George, B.C., Canada, 


FREE REAL ESTATE CATALOG 
Photos and descriptions of propert 
of every kind. Must specify state 
area - Write LAND MART OF AME 
CA, P.O. Box 2420, Dept. 2, Li 
Rock, AR 72203, or Call Toll Е 
1-800-743-8073 weekdays. 


NORTH MISSISSIPPI - The Best 
The Sun Belt. Fishing—Hunting Pa 
dise! Big Lakes and Memphis less th 
an hour away. Small  unimpro 
farms, homes and ranches. For spec 
service and personal attention call 
ss ala Walter A. Utley, Broker, Miss 

sion Realty Service, Court Square 

ly Springs, MS 38635. Telepho: 
601.2 Dd- 5200. 


BUY, Sell, Exchange Property. F 
Catalog. Specify States. American Lı 
Rush, 4545 Lincoln, Oklahoma Ci 
OK 73105, or: l- 800-654- RATT. 


GOVERNMENT LANDS - from 5&7. 
Acre! “Buyer's goa) . , plus natio 
wide listings - $2.00. Surplus Lan 
po: 19107-ЕК, Washington, 

0 


ڪڪ ڪڪ ي 
SPORTING GOODS,‏ 33 
FISHING TACKLE, ETC.‏ 


 —————————————————————Ó 
SUPER INSULATION COVER. Win: 
proof, Waterproof, super warm to 6 
below zero. 4ft. by Tft. Guarantor 
Send $3.95 plus 50c post ехе to ] 
тег Sag 


Stamps, Dept. PS11, xA Si 
Houston, TX 7TO0TT 


NEVER BEFORE ADVERTISED! 
NEW HAND & BODY WARMER 
Мо flame, No fluid, MN temperature. Work 
up to 20 hours! Weig 5 only 3 oz, odorless, i 

registered. Great for hunters, campers & an 
who works or пав. in the cold. IT REALLY OE 
WORK! $5.00, 4 for $18. Postage Paid. 

Blue Sky, Dept. 11 | 


Box 
Woodland Park, CO 80863 


NEW Leather Covered Knife opens 
a sharp scissor that really cuts, | 
screwdriver, bottle opener, nail file 
razor-sharp knife. Wafer thin, sl 
& ultra smart, this knife is of t 
quality drop forged steel for durabilit 
Only 234" when closed. $2.75 plus 2 
post. & hdlg. 

WESTBURY” SALES CO., Dept. K-11-PS 

P.O. Box 434, Westbury, М.Ү. 11590 | 


| 
CAMPING : 
EQUIPMENT & TENTS | 


. FREE Catalog. Everything for Camp 
mg. Campmor, Box 407P, Bogota, 
0 


мык 
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35 AQUARIUM SUPPLIES | 
LIVE SEA HORSES 5358 


Kit includes 4 adults & up to M) ponies 
from pregnant male, marine salt, food. live 
plant, live snail & instructions. 

Above kit with Custom „sea horse tree, 
seashells, coral, silica sand + 2 ghost shrimp $7.95. 
Large Deluxe Aquarium with all custom kit ac- 
cessories & 10 adult sea horses (2 preg. males- 
up to 60 sea horses) $12.95. Аге sent pp. 
Live delivery guaranteed. wa air mail. Ф 


Sea Horses ime., Dept. PS 119, Вох 1477, Coral Gables, FI. 331: 


38 BIRDS & ANIMALS. 


WHALE T-Shirts, Beautiful Hawaii 
Design—5$8.00 postpaid. GREE 
PEACE, 913 Halekauwila, Honolulu, 
96814. 


42 


FIELD GLASSES, 
TELESCOPES 


FREE Catalogue! 
surplus optical 
Prisms, 


Thousands W 
bargains. Lens 
Telescopes, Binoculars, е 
Jaegers, 691G Merrick Road, Lynbroo 
NY 11563. 


GOV'T. SURPLUS 


43 


GOVERNMENT Surplus, 


Buy 
area, How, Where, Send $2.00 sul 
PLUS HEADQUARTERS BUILDING, 
3017T7T-PS, Washington, DC 20014. 


JEEPS $52.40, Airplanes $75.01, 


pewriters $6.70, Boats $7.50, direct 
om Government. 
jid Catalo 


Directory and Sur- 

$1.00. (Refundable). 

idwest Surplus, Box 401-PS, Dayton, 
45401. 


JEEPS $59.30! CARS ^ $33.50! 
0,000 ITEMS! GOVERNMENT SUR- 
US. MOST COMPREHENSIVE DIREC- 
RY AVAILABLE TELLS HOW, 
HERE TO BUY - YOUR AREA - 
.00. MONEYBACK Guarantee. Gov- 
ment Information Services, Вох 
9249-All, San Francisco, CA 94109. 


JEEPS! $33.30! 525,000 Items! Buy 
Your Area! How! Where! 'Guaran- 


2 


ч 
Бы 
B 
n 
Б 
z 
n 


NDS Guide" - 
OTTERY Guide" - $2. 00. ede i 
ох 2009-C, Syracuse, МҮ 13220. 


OFFICIAL USA DIRECTORY! Jeeps 
37.22! 400,000 Listings! Your Imme- 
iate Area! UNEQUALLED! $2.00 (IN- 
LUDES G-LANDS, G-LOTTERIES, IN- 
OGUIDESI) UNCONDITIONALLY 
IUARANTEED! USD/Great Lakes Fed- 
ral Surplus Depository,  BB8O0TSF, 
farshfield, WI 54449. (COPYRIGHT 
этэ} 


“GOVERNMENT SURPLUS Directo- 
y." Buy 250,000 items (including 
seps) ...low as 2c on dollar! Most 
omplete information available - $2.00. 
URPLUS DISPOSAL, 198107-FEK, 
VASHINGTON, DC 20036. 


1979 SURPLUS Army, Navy store 
4 page illustrated catalog. Send $1.00 
uvel, 3037 North Clark, Dept. M11, 
hicago, IL 60657. 


6 PROFITABLE 
OCCUPATIONS 


SURPRISE Everybody. 

ary Public now. We Ы мы 

'e sell notary 

nage, job value, po 

кора. Brochure: Gulf, 
, San Antonio, ТХ 78 78201. 


FREE Catalog. Repair Air Condition- 
ig, refrigeration, Tools, supplies, full 
SHOR: OE 2016 Canton, Dal- 

, TX 75201 


PROFITABLE PICTURE FRAMING 
COMPLETE Mitering i. vba for 
erfect — frames $25.00 
асарын, Box 18- PSR Windsor. VT 


ds ecome No- 
б. you, free. 
Raise your 
Assistance 
34 Club- 


MECHANICALLY INCLINED INDIVIDUALS 


eres Deen ae r home, 
кантин учи 


ELECTRONIC DEVELOPMENT LAB 
Вох 1560G, Pinellas Park, FL 33565 


7 BOOKS & MAGAZINES 
GOOD News Bible: Today's English 


ersion, 58.00. Bridges, 
ollywood, FL 33023. 


PUBLISHERS' OVERSTOCKS, 
AIM BOOKS. 3,000 titles, all 
‘cts! Free Catalog: Hamilton, 98-72 
lapboard, Danbury, CT 06810. 


ALCOHOL BOOK - Monzert's Practi- 

11 Distiller - Detailed Instructions = 
iagrams - For Constructing Stills for 
roducing Alcohol, $12.00 - to - Tech, 
ev. Ent., P.O. Box 404, Westhaven, 
T 06516. 


CLOCK and Watch Repairing Books, 

pols, Materials, Free Catalog. North 
merican, Box T7BLA, Fox River 
rove, IL 60021. 


9 JOKES & NOVELTIES 


FREE World's Leading Novelty Cata- 
ig. 1600 Jokes, Tricks, Science, 
ports, Hobbies, Johnaon- Smith, C-11, 
it. Clemens, MI 480 


0 MAGIC TRICKS, 
PUZZLES, ETC. 


PROFESSIONAL Ma "x Huge cata- 
E. over 1,000  tric and books. 

50. Hank Lee's Magic Factory, 
ept. PS11, 24 Lincoln Street, Boston, 
А 02111. 


1 COINS & CURRENCY 


GOOD Barber Dime, Liberty Nickel, 


Box 4413P, 


idian Cent, Buffalo Nickel $3.00. 
heri Box 5855, Phoenix, AZ 


HONG KONG DOLLAR Only 10c. 
neirculated cupronickel dollar. Limit 
ne. (Adults Only.) Plus price lists. 
EB Coins, url-a Littleton, NH 


3 OLD Liberty Head Nickels Only 
1.00. Issued before 1913. Limit 1 
et. (Adults Only.) Plus price lists. 
ee Coins, HL-2, Littleton, NJ 


PROOF LINCOLN CENT — $1. 00 
cluding detailed coin catalog. Coin- 
LY 1143 Broadway, Hewlett, 


52 STAMP COLLECTING 


RUSSIAN Space with 
Souvenir Sheet $1.00. Russian approv- 
als. Snedco, Waldwick, : NJ 07463. 


500 DIFFERENT World Wide 
Stamps, singles and sets only $1.00. 
Approvals included. Save—5* off all 
orders. R.G. Sales, Бар, S.. Р.О. Box 
1065, Jamaica, NY 11 114 31. 


50 DIFFERENT O Old | U.S. ` between 
1861 and 1939 31.00. Ed Roush, 423 
Shepard, Mansfield, OH 44907. 


500 DIFFERENT Stam s for $2.00. 
Smith, 508B Brooks, College Station, 
TX 77840, 


FREE Surprise collection sent with 
approvals. Jay, 1784 Union, San Fran- 
cisco 94123. 


AAA SELECTION of 50 beautiful 
ictorials — mostly mint — onl 
51.00. Approvals included. Karousel, 
Box 307-P, North Greece, NY 14515. 


AN Unusual U. S. Approval Service. 
Sherman, Box 15355-Р. Philadelphia, 
PA 191 1 1. 


PENNY Approvals! Regardless Cata- 
logue! Kloster, 4164—i2nd Street, 
San Diego, CA 92105. 


Collection 


000 STAMPS - 150 countries 


2,000, 
2c each, Belden, Eox 4149, 
48126. 


FREE ی‎ аы. packet, Penny ap- 
provals. Froelich, Box 412-B, Morton 
Grove, IL 60053. 


50 YEARS Old, fifteen different 
United States, over fifty years old 25e 
with approvals. закоп, Box C11, New 
Rochelle, NY 10804. 


SS m—M а xp n 


50 DIFFERENT 1 U. S. Stamps. In- 
cludes 1943 Flag Stamp of Occupied 
Nations. Only 25c. Approvals included. 
Willett Company, Box 338-S. York- 
town Heights, NY 10598. 


Dearborn, 


advanced a a i 
be sent. H.E. Harris Co., 
Boston, MA 02117. 

FREE Catalog: 3,000 Different 
Packets! Ullery, 1016 Meridian, Misha- 
waka, IN 46544. 


наа OOO 


FREE Souvenir Sheet... Must re- 
quest U.S. approvals. Jester, Box PN- 
83, Millsboro, DE 19966. 


KENNEDY Gold Foil Stamp 20c with 
world-wide approvals at 15 catalog 
value. J. Erbec 112 Mort Abingdon 
Street, еее еей VA 2220 


FIFTY Free Stamps ee Ар rovals. 


J&D Stamps, Box T47, Melbourne 


Beach, FL 32951. 


MONEY! Money! Makes the world go 


around! 5 beautiful Bank Notes only 
10c from Japan, China, Bulgaria, Hong 
Kong, etc. With exciting bank note 
selections on approval, buy any or 
none, return promptly, please, Send 
10c today. Start enjoying this fasci- 
nating hobby. Jamestown Stamp, Dept. 
E119-P5, Jamestown, NY 14701. 


55 DIFFERENT U.S. Stamps! Only 
10c. Includes Old Issues, Commemora- 
tives, High Values, Airmails, m. hard 
to get $1.00 stamps. (Ааш Lc 
Goliath, W-2, Bethlehem, NH 703 


GRAB BAG of over 100 ыт 
Stamps, only  10c. Contains New 
Issues, Asia, South Seas, Africa, etc. 
(Adults Only). TS a Stamps, EX-2, 
Littleton, NH 035681 


FREE! To Approval Applicants. 55 


Different, Including Triangles, Space, 
Others! Baird, PS-55, Box 8128, Port- 
land, OR 97207. i 

FREE U.S. 51.00 Stamp. Older 


Issues, Commemoratives, Airmail, Vir- 
gin Islands, Others - Catalog Value 
over $5.00. U.S. Bargain Price List. All 
Free! Send 10c for Mailing. Empire 
SM Toronto, Ontario, Canada M4W 


SEND Only 10c for Nice collection 
of U.S. Siena including $5.00 issue 
and scarce mint Sipex Souvenir Sheet. 
Attractive price lists of other beautiful 
stamps and collectors supplies also 
included. Mystic Stamps, Dept. SS-2, 
Camden, NY 13316. 


BICENTENNIAL COLLECTION, 25c. 
Four complete sets commemorating 
America's independence. Topical ар- 
provals. bemanna, Box 110-PS2, Glen 
Cove, NY 115 


U.S. 50 DIFFERENT Commemora- 
tives 25c! Approvals. Gordon Davison, 
Contoocook, NH 03229 


WOW! War Torn South Vietnam 
Collection! Commemoratives, High Val- 
ues, Big Collection Only 10c! Giant 
Stamp Catalog with albums, supplies. 
bargains, Morton Stamps (DC), 7814 
Belmont, Chicago, IL 60634. 


CARS, SHIPS, TRAINS & PLANES 
100 DIFFERENT Large Topical Pic- 


torials. 50c with approvals. HSM, Box 
239-R, Fullerton, CA 92632. 
1000 U.S.A. Mixture 52.00. St. 


Johns Stamps, Box 248-7, Milford, CT 
06460. 

5000 MISSION Mixture $5.00. Free 
Ta 80662. 5 Rood, Box 9-M, Oelwein, 


. promptly, 


FREE! "MONEY SAVING" U.S. price 
list. Scotco, X4455-PS11, Hollywood, 
FL 33023. 


FREE Big Bargain vag New 
Edition listing thousands of rgains 
including U.S. & B.N.A. stamps, pack- 
ets, albums, accessories and supplies. 
Also, fine stamps from our approval 
service, buy any or none, return 
please. Jamestown Stamp. 


Dept. E119PS, Jamestown, NY 14701. 


54 RADIO, TELEVISION 


POLICE Scanners, Crystals. Anten- 
nas. Radar Detectors. CB's. HPR, Box 
19224, Denver, CO 80219. 


GOVERNMENT surplus 
gadgeteers, illustrated catalog 
Meshna, Nahant, MA 01908 


36c TUBES. Radio & TV! Free Color 
Catalog. Cornell, 52175 University, 
san Diego, CA 92105. 


SCANNERS, Two-Way Radios. Low- 
est Prices Anywhere on Bearcat and 
Regency Scanners, Regency 2-Way, 
Etc. Free Catalog. Guilderland Commu- 
nications, P.O. Box 591, Guilderland, 
NY 12084. (518) 356-2290. 


FREE Educational Electronics Cata- 
log. Edukits Workshop, Department 
794-А, Hewlett, NY 11557. 


BUILD YOUR OWN TV CAMERA! 
| “deal for home & husiness 
Whether for FUN er PROFIT, we 


challenge you to the exciting fieid 
et TW telecas lete kit 


e lectronics, 
25c. 


fing, Comp 
only $185.00. Solid-state. Also 
available assembled. Connects fà 


any ТҮ set. Reviewed ш this 
magazine, Auguri, "T3 issue. 


PHONE OR WRITE FOR FREE 
ps ngu CATALOG OF KITS 
148. DIAL 402-987-3771 (today) 
1305 BROADWAY ST. N, 
АТУ Research DAKOTA CITY, NEBR. 68731 


54A CB RADIO 


FREE CB CATALOG: Power Boost- 
ers, plans, kits, modifications. CB City, 
Box. 1030-P, Woodland Hills, A 
g 5. 
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ELECTRONICS, 
STEREO, HI-FI 


UNREAL Electronics Catalog. Close- 
outs, liquidations, factory surplus! 
Parts, equipment, stereo, industrial, 
telephone, computer, educational, sci- 
ence, electrical, Amazing values, Fasci- 
pee items unavailable іп stores 
anywhere! Rush $1, ETCO-004, Box 
762, Plattsburgh, NY 12901. 


. Wersi Electronics, Inc. 
Dept. P5, 1720 Hempstead Road 
Lancaster. PA 17601 
Organs, pianos, strings, rhythms, amplifiers, 


synthesizers. Bulld your own custom instrument 
Also Factory assembled. 104-PACE CATALOG 52 


56 RECORDS, TAPES, atc. 


OLD Radio Programs on Cassette 
Tapes. Send 15c Stamp for Catalog. 
Box 16365, St. Louis, MO 63125. 


OLDIES — 45 RPH Original hits. 


Catalog $1.00. C&S. Heard ан, Вох 
97, "TEN YS 


gm 40 Models! Famous Makes! 
SAVE! Direct from Importer. 
w Models for students, teach- 


° or Electronic. Terms. Trades 
JS welcome. Home Trial. Hohner 
(7 Button models too. FREE 
catalog and Importer prices. 
ACCORDION CORPORATION 
Belmont Avenue, Chicago, Ill. 60641 


БЕЗЕ (PX) B 


57 MUSICAL INSTRUMENTS 


GUITAR, Banjo, Violin, Mandolin 
Making Materials. Accessories, Books, 
Piano Tuning Kits. Catalog 50c. Inter- 
national i iers Supply, Box 15444, 
Tulsa, OK 74112 


FREE matter Music Catalog! Aloha 
15220. Box 20374-PS, Dallas, TX 


ALLIED Wholesale Musical Instru- 


ments, 476 E. Fordham Road, Bronx, 
NY 10458. imi 

FREE Lesson— “Learn Chording''. 
Piano, Organ, Guitar. Davidsons, 


6727PS Metcalf, Shawnee Mission, KS 
66204. 


INTERNATIONAL Catalog valuable 
to makers, repairers of stringed instru- 
ments. Imported woods, parts, accesso- 


ries, kits. Fine German-made violins, 
violas, cellos, basses and bows. Send 
25c for catalog. Credit certificate 


worth $1.25 enclosed with catalog. 
International Violin Company, Dept 
VO, 4026 W Belvedere Ave.. Bal i- 
more, MD 21215. 


— Е = 


UNIQUE Hobby! Build harps, ham- 
mered dulcimers, banjos, mandolins, 
and more. Also completed instruments. 
Free catalog. 4419 West Colfax, PS, 
Denver, CO 80204. 


58 SONG WRITERS 


FREE Songwriters’ Contacts. Send 
Stamped Envelope. Music, Box 6101-P, 
Long Island City, NY 11106. 


60 BUSINESS 


OPPORTUNITIES 


REPAIR Sewing Machines. A profit- 
able trade. Easy to learn. Free Details. . 
Sewing Center, 187 Dept. P, Rochelle, 
GA 31079. 


ABANDONED INDUSTRIAL SILVER 
—take it! Details: Silver, Box 548, 
Woodville, TX 75979. 


FIRST TIME OFFEREDI 
ASSEMBLE small plastic and me- 
chanical parts. Start your own business 
now! No Investment. Earn about 


Plaines, IL 6001 


REPAIR HYDRAULIC Gee 
details Hydraulic Parts TX 78520 poet 
Box 4157, Brownsville, 52 


$92.00 FROM Square Foot Saad 
(Huge Demand). Revealing Proof 25c 


(Refundable). Woodwins, Bridgewater, 
MA 02324. 
VENDING Machine. No selling, 


Routes earn amazing profits. Big Cata- 
logue Free. Parkway Corporation, 
1930PSE Greenspring Drive, Timonium, 
Maryland 21093. 


PIANO Tuning learned quickly at 
home! Free information. Empire School, 
Box 450327, Miami 33145. 


SYNTHETIC ОП, Increases Fuel 
Economy! Engine Lifetime! Spare Time 
Business, (800) 448-4511. Extension 


355. 


PLASTERCRAFT — Profitable Home 
Business. Over 1,000 molds available. 
Details: Lynnette, 6251R Mentor Park, 
Mentor, OH 44060. 


YOUR NAME SENT TO ALL ADVER- 


TISERS, MONEYMAKING OPPORTUNI- 
TIES, BUSINESS OPPORTUNITIES, 
THIS ISSUE. Send $2.50. McNelly, 315 


Benton, Edwardsville, IL 62025. 


MECHANICALLY inclined individuals 
desiring High Weekly Profits operating 
Small Manufacturing business Without 
Investment write: Businesses, 92-P 
Brighton 11th, Brooklyn, NY 11235. 


LUCK! Without it there's no suc- 


cess! Fantastic Report Free. Massoc., 


Box 98-Р, Brooklyn, NY 11235. 


PHOTOSTAMP Agenta Wanted! Make 
Big Money from Home Mailorder, Free 
Samples & Information: Postermatic- 
C8, East Providence, RI 02914. 


PIANO Tuning quies learned with 


home study course. ool. 170 granted. 
American Tuning School, 17050 Telfer 


Drive, Morgan Hill, CA 9503 


MAKE More Money by mall HACO, 


Box 846, Nashua, NH 03061 


BEAT the Races! Free Booklet! "Un- 
limited Lifetime Income from  Thor- 
oughbreds - Harness", Elias, Box 47-G, 
Brooklyn, NY 11219. 


VINYL'S Where the 
Professionally repair, refinish, recolor 
furniture, luggage, car tops. Quick, 
easy. Two small $20 jobs a day earn 
you $1,000 a month. Homes, cars, 
offices, restaurants, unlimited custom- 
ers. Start earning after a few days 
practice. Sensational details Free, VIP. 
2036 Montrose, Chicago 60618. 


MAKE $2,000.00 Monthly Spare 


money is! 


Time. Unique proven enterprise. No 
selling. No capital to start. Free 
brochure, Kashbuilder, Box 1132-РК, 


Indianapolis, IN 46225. 
LEARN Sewing Machine Repairing. 


Men, Women, Lucrative profits. Gress- 
lin Correspondence School, Box 927, 
Spencer, IA 51301. 

$534.00 WEEKLY working three 


hours daily at home. $356.00 weekly 
two hours daily. $178.00 


plication, 
San Antonio, TX 18213. 


$214 WEEKLY. Spare Time. Unique 
Business. Free Brochure. Fad-6, 59 
Beverly Gardens, Metairie, LA 70001. 


NEW Luxury Car Without Cost! Free 


Details. Codex-B, Box 6073, Toledo, 
OH 43614. (419) 865-5657. 
MILLIONS in Mail! Free Secrets. 


Transworld-11, Box 6226, Toledo, OH 
43614. 


DO FURNACE TUNE-UPS For Profit. 


Huge Demand, Quick Return, Free 
Details. Tara Products, Box 3225-J, 
рыз, MN 55803. 


Made $40,000.00 Year by Mailor- 
dart Helped others make money! Details 
au gre Box 318FF, Ypsilanti, MI 


OWN OTEL! 
WITH Little Gash From Details - 
Soe Box 808-P, Chattanooga, TN 


2000% PROFIT! Free Information. 
Send Stamped Envelope. Best, Marriro, 
LA 70072. 


MANUFACTURER NEEDS MAN To 
Assemble Product at home and supply 
hational sales crews, full or part time. 
Should desire business of their own. 
Five-figure income potential. S.E.R.C. 
Manufacturers, River Bend Plantation, 
Broadway, NC 27505. 


DETAILS Free on High Profit 
Wholesaler Business, Earning unlimit- 
ed. Wright-B, 11531 Loomis, Chicago, 
IL 60643. 


$58.90 DAILY Pay. 


353.88 Week- 


у. Homework. Immediate Income. 
arnin 3/1 arantee certificate. Free 
report/Application. AAHIP, Unit 


29309- B, Medcensta, TX 78229. 


MAKE BIG MONEY in Flea Markets, 
Mailorder! Free Details! Classic, Box 
200-PS, Interlaken, NY 14847. 


RAISE CAPITAL—IMPROVE CRED- 
IT, Any Project, Any Amount. SECRET 
Financier's Guide. New Sources Re- 
vealed. $3.50. Briamonte, Box 17896- 
P, Tucson, AZ 85731. 


ADVERTISING ^ Business—You own 
it! $400 [first week or money back. 
Write: Action Ad Clock, Room AC-3- 
IM, 1512 Jarvis, Chicago, IL 60626. 


— MAILORDER С Opportunity. Start p prof- 
itable home business without experi- 
ence or capital. Write for free book, 
plus details, Mail Order Associates, 
Dept. 68, Montvale, NJ 07645. 


SELL Books ay мап 400% Profit! 
Advertising, Route 2-Р511, Moberly, 
MO 65270. 


$30,000 EARNINGS. Start Automo- 
tive Business Evenings, Weekends [for 
Under $100. Publication Shows How 
$3.95, Whitfleld Publications, Dept. 10, 
Box 392, Cypress, TX 171428. 


RECEIVE $1700 From $25 Invest- 
ment! Legal, Honest Plan $10. (Re- 
fundable). Gould, 4954 Oakdale, Chi- 
cago, IL 60641. 


FREE Mailorder Dropship Business 
Journal! Mailer's World, Box 1355-P, 
Sioux Falls, SD 57101, 


$50,000 YEARLY Possible in Mail- 
order| Enterprises, 239-PS Maple, La- 
Porte, TX 71511. 


IMPORT - Export opportunity, Prof- 
itable world-wide mail order business 
from home without capital. We ship 
plan for no risk examination. Experi- 
ence unnecessary, Free report. Mellin- 
кет. Dept: S269B, Woodland Hills, СА 


ТАКЕ Catalog Orders. We dropship 
2500 Best-selling specialty products. 
Lowest below-wholesale prices. Imme- 
diate delivery. Spectacular home busi- 
ness opportunity. Free Book, SMC, 
6061 De Soto Ave. Dept. 28-83, 
Woodland Hills, CA 91365. 


MAKE BIG MONEY in jewelry .. 
full or spare time. Free information. 
Nasco, 310-BLC, Lincoln Avenue, Fox 
River Grove, IL 60021. 


SELL SENSATIONAL LOW-COST 
BURGLAR ALARM. Lightning seller. 
Exceptional margin. Distributors 
wanted. РРР у сна Ave, 182, 
Mitchell, SD 57301, 


FREE Brochures "Reveal" $100.00 
Daily Marketing Plan! Allrightco, Box 


— —— 


91309-X11, Cleveland, OH 44101. 


WIN BIG OIL MONEY 


PLUS TAX BENEFITS 
Tha U. $. Government sach month sponsors 
„u alittle-know off lasm drawing. If you ara 
21 and a citizen you can compete with 
tha oil companies for this federal Innd. 
| j A $25. (Tax Deductible) fes could 
| — | bring you as much os $75,000 immed 


оер 15 or call toll free 
1(800)528-8050, Ext. 3 


F. MILLIGAN, INC. Drawer 3408, Boulder, CO 80307 
aw See e VELIE C cm RC Ner eee 


SP) ELECTRONIC 
ASSEMBLY BUSINESS 
Start home, spare time, Investment. Dessen 
experience unnecessary. BlG DEMAND assem 
professionals, Unusual business opportunity, 


electronic devices, Sales handled 
FREE: Complete illustrated literature | 
des | 


Ê or 
"ig 
by 


BARTA, Box 2485Y 
Walnut Creek, Calif, 94597 ] 


be a TAX CONSULTANT 


Income unlimited in full or part time home busi- 
ness preparing tax returns in busy tax season, 
plus year-round monthly fees to $50 from busi- 
ness tax service. Mo bookkeeping experience 
needed. We train you at home, help you start. 
Accredited Member NHSC. Free literature. No 
salesman will call. Vet Approved. National Tax 
Trainina School- Моовен ТМК Ы Y 10357 


BUM PER STICKER 
PRINTING 


DEVICE 


Simple, Cheap, Portable. Any Message i in 
Minutes. Send for FREE DETAILS. 
| BUMPER—PRESS 
P.0. Box 22791 (LL) 
Tampa, Fla. 33822 


61 MONEYMAKING 
OPPORTUNITIES 


LEARN The ‘Secrets 


of Repairing 


Junk Batteries. “Fabulous Profits", 
small investment. Apex Engineering, 
атт. Bolsa Road, Atascadero, СА 


BIG MONEY! Interested? Free Disclo- 
sure. Febre-M, Box 6073, Toledo, OH 
43614. (419) 865-5657 


500% PROFIT Possible Selling In- 


formation by Mail! "Bonus", Box 481, 
Carlton, OR 97111. 
MAILORDER SUCCESS! Interested? 


Free Expose. TWP-M, Box 6226, Tole- 
do, OH 43614. 


$300 WEEKLY. Unique Mailing Pro- 


gram. Details Free. Wright-P, 11531 
Loomis, Chicago, IL 60643. 

FREE Wholesale Catalog! Make 
Money Fast! Spare, Full Time. Hun- 


dreds of Super Sellers. Novelties, Gifts, 
Imports. Johnson-Smith, J-11, Mt. 
Clemens, MI 48043. 


$25,000.00 IN Your Spare Time. 
Home manufacturing business. Write 
tor Free Details: Mason, Room MC- 


1512 Jarvis, Chicago, IL 60626. 
STOP Wastin 


ing Money Answering 
Questionable 
dential report explains 


Advertisements. Confi- 
| 1000 offers. 
Globe, Box 20588-Р5, St. 
63139. 


Louis, MO 

GOLD from rivers and streams. De- 
tails 25c. Seekay Chemical, 210 Fifth 
Ave. New York, NY 10010. 


HOW You (THE LITTLE GUY) Can 
Make BIG MONEY. For Information 
Send $4.98 cheek or money order to: 
Ken Clabaugh, P. O. Box 4763, Sylmar 
CA 91342, 


MAKE MONEY writing short para- 
graphs. Detailed booklet includes sell- 
ing directory. $2.00 Refundable. An- 
derson, 6400 Douglas, 204-A, Brooklyn 
Park, MN 55429, 


APPRAISING Real Estate. Fantastic 
Profits. Free Report. AAR, Box 6125- 
PS, ont CA 94540. 


NEY Making Formulas. 
f 00 SASE. S&C КЫ Өрен; 
1335, 5осогго, NM 87801 


BE YOUR OWN BOSS. Get 5 issues 
of Прог у Magazine Free! Discover 
hundreds of spare time, part time, 
weekend income opportunities without 


Send 
Box 


re ae eg Write: portunity, penk. 
, 6 N. Michigan, Ct icago, 60602 
MON REPLAYERE SHOCKING NEW 


WINNING METHOD REVEALED! WRITE: 


PROFESSIONAL SYSTEMS, BOX 
cir PS11, LOS ANGELES, CA 
30048. 


ERASE DEBTS with li 


little-known 
law: CREATE wealth! FREE report. 


pene н. #511, Box 900, Bronx, NY 
047 1. 


WOODCARVING BY MACHINE 


Earn up to $28.00 an hour. Trace plaques. 
statues, gunstocks, decoys, furniture, name- 
plates, etc. Minimal skill needed. Unique 
patented Kurt carving equipment lets you turn 
spare time into an enjoyable hobby and po- 
tential profit. No big investment or franchise 
fee. A proven moneymaker. Send 504 for 
20 page Brochure. 


KURT MANUFACTURING COMPANY, 
1720-P Marshall St. N.E., Minneapolis, MN 55413. 


MAKE TOP MONEY IN 
STAINED GLASS 


Learn al hone an your spare time, 
, Program includes your book of com- 
pletely illustrated lessons – all profes 
sional tools, many interesting projects 
Р and more All this is included in 
et Our self study program. Every: 
> oa Dung needed то start you on your 
- way to Success FREE INFO 
REGINA CAREERS LID. Pub. Пер! pen: 119 
—T Жү E. Main $6, Round Lake Park, I. 60073 
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EMPLOYMENT 
INFORMATION 


JOB Hunting? Be Successful! Learn 
Do's and Don'ts. Send $2.00 to Hints, 
Box 15185, Fort Wayne, IN 46815. 


SAUDI ARABIA — Complete infor- 
mation and listing of 200 U.S. Compa- 
nies. $510.00. Saudi Assistance, Бох 
35, Bear, DE 19701. 


AUSTRALIA — New Zealand, 60,000 
Jobs! Free transportation! Guidebook, 
і | Box 4116-F, 


RESUMES! Professional Writing Ser- 
vice. For Free Information Write: 
cores” Box 15185, Fort Wayne, IN 
46815. 


TRUTH FROM AUSTRALIA—JOBS, 
Incomes, Tourism—Latest Facts Book. 
$4.00 bills to: Infotek, POBOX A-91, 
Forestville 2087, Australia. 


JOURNEYMAN CREDENTIALS 
GRANTED LEGITIMATE! Write: National 
Craftsman Union, 210 Fifth Avenue, 
Suite 1102, New York, NY 10010 

OCEANOGRAPHY CAREERS. How to 
land exciting marine jobs! New 
guide— $3.75 postpaid. Neritic Enter- 
prises, Box 5485-P, Santa Barbara, CA 
93108. 

OILFIELD JOBS: 
week. Application anc 
Oilfield Consultants, 
Lafayette, LA T0501. 


OVERSEAS... $15,000-$50,000+4. 
Free Information! Employment, Box 
29217-FK, ‚ Indianapolis, _IN | 46229. 


ÜVERSEAS EMPLOYMENT 

INFORMATION PACKAGE 
Discover the unique worldwide opportunities 
available with U.S. employers overseas. Invest 


information $4, 
123 Carlin, 


$2.95 in your future (tax deductible). 
PACIFIC INFORMATION SERVICES 
P.O. Box 2700, Huntington Beach, CA 92647 
For travellers and pipedraamers, too... 


62A HELP WANTED 


PARTTIME piece work. Webster, 
America's foremost dictionary company 
needs home workers’ to update local 
mailing lists. All experience 
unnecessary. Send . address, 
phone number to Webster, 175 Fifth 
ave. as 1101-CN2, New York, NY 


63 SPECIAL SERVICES 


INFORMATION On Anything. Fergu- 
son Research Specialists, 60-15 Wood- 
side Avenue, _Woodside, NY 11377. 


MBA. Send $14. 95 to Tilden 
West Dennis, MA 
toll free (800) 327- 
9191, x629 and charge it. 


644 PROFESSIONALS 
ACCREDITED 


я Box 389- 
SP11, Tustin, СА 92680. 


67 SALESPERSONS— 
DISTRIBUTORS WANTED 


BIG MONEY—PRESTIGE! Be a steel 
building dealer in your area. Send 
$2.00 for complete information. Pyra- 
mid Buildings, 103 Adelaide Drive, 
Greenville, SC 29615. 


69A LOTTERIES 


SENSATIONAL EUROPEAN LOTTER- 
IES! Legitimate report. Complete facts. 
$5.00. Eurodollars, 11 Allston Ave., 
Worcester, MA 01604. 


70 AUTHOR'S SERVICE 


PUBLISH YOUR BOON! 
successful authors. Publicity, 


free manuscript report. Carlton 
Dept. PSW, 84 Fifth Avenue, 
York 10011. 


New 


71 ARTS & CRAFTS 


PROUD OF YOUR ACCOMPLISH- 
MENTS, talents, handiwork, skills, hob- 
bies? Get FREE ublished recognition. 
Free details. Achievers International, 
Box 299-Р511, Tustin, CA 92680. 


71A REPRODUCTION 


MOLDS 


OLD Time Miniature Soldier Molds, 
Free Catalog. Castings, 43 Turnbull, 
Highland Park, IL 60035. 


RUBBER, Fiberglass molds for orna- 
concrete  (birdbaths, plantere 
. Over 900 to choose from. 
information. SASE. Plycrete Mold, Elk 
Rapids, MI 49629. 


72 EDUCATION & 
INSTRUCTION 


MEMORY, Sleep Learning. Free Pub- 
fearon. DLP, Box 487. Anaheim, CA 


DEGREES, Thesis Method. Broch 
$1. North, Box 3388, Tulsa, OK 741 


FREE Lifetime Ordination, Beco 
вянца, Missionary Evangelist, Bi: 
ор... pon T44-PS, McKeesport, 


EARN Extension Degrees in 
moeopathy, Radionics, Botanic Me 
cine, Naturopattiy, Philoso hy, P 
chology, ete ool Founde 19 
Prospectus $1.00, Airmailed. Secrete 
PA/PS, Brantridge Forest Scho, 
Highfield, Danehill, Sussex,  Engla 
RH17 TEX. 


LEARN Dowsing. Radionics, Radie 
thesia and E.S.P. Subjects. Free Illu 
trated Catalog. Courses and TES 
(Airmailed $2.00.) Established 
Years: Bruce Copen, Highfield. Dar 
hill, Sussex, England RH17 TEX. 


чы лыш ль 


COLLEGE Students! Improve ya 
grades. Send $1.00 for  356-paí 
collegiate research papers  catalc 
10,250 available. Research Assistanc 
Box 25918-Q, Los Angeles, CA 9002 
(213) 477-8226. 


LEARN Auctioneering. VÀ Approve 
Free Catalog. Col. Gordon E. Тау! 
Reisch World Wide College of Auctio 
eering, Inc. P.O. Box 949, Dept. 
Mason City, IA 50401. 


BARTENDING -— Bar Manageme 
Home Study. Bartending Trainin 
3843-G San Fernando Road, Glenda 
CA 91204. 


———— 8 MMM 


ELECTRONICS Degree 
correspondence. Grantham 
2500 La Cienega, Los 
90034. 


WELDING TRAINING, Basic and 
vanced for Major Processes — 
(Stick). MIG, TIG, Gas, Pipe 
processes. A non-profit school. Accre 
ited member NATTS. 
70-12-0064 НТ. | 
bulletin and course edil HO 
SCHOOL OF WELDING وا‎ 
Box Т9, Troy, OH 45373 


LEARN WHILE ASLEEP! Astonish 
New Method! Strange 
диви езеп; Box 

A 98507 


* 


{BESET} 
Colle 
Angeles, 


T 
E 
[i] 
а 
à 
TO 


COMPLETE YOUR DEGREE 
QUIREMENTS VIA INDEPENDE 
STUDY WITHOUT Class 4 
Resident [faculty ready to assist y 
Degree programs in Business, En 
neering, Education, Social 
Kensington University, 
son Avenue, Box 2036, Glendale, 
91209, Dept. 128. 


UNIVERSITY Degrees by Mail, A 
credited, Counselors. 1626 North Wi 
сох, usa 423C, Los Pied C 


i: 


UNIVERSITY DEGREESI No Classe 
Fast, Economical. Accredited. FRE 
Rev ealing Details. Success, Bi 
1 3151- -811, Columbia, OH 43: 43213. 


С LEARN GAS ‘TURBINES! C Correspo| 
dence course covering а! syste 
maintenance, theory, operation. Esta 
lished 1957, Valuable diploma awarde 
AMERICAN JET SCHOOL, Departme 


PS-1, Darby, MT 59829. 
lst & 2nd Class 


FCC LICENSE, 

Electronics Career courses by mail. G 
Bil. FREE School Catalog and Info 
mation. School rep will try to ca 
Write Cleveland Institute of Electro: 
ics, Inc. (CIE), Dept. WPS-53, 17" 
East 17th Street, Cleveland, q 
44114. 


BRITISH DEGREES. Diplomas. Do 


torates. Obtain yours now from \ 
don, England. Commerce, Philosopl 
Sciences, Divinity, Medicine. Over 4 
subjects. Free prospectus | Airme 
$1.00 Refundable). College Registre 
wer 1025, BCM-Collegiate, Lond: 

IV 6XX, England. 

COMPUTER  Tutor— Data Processii 
Terms, Symbols . . . Diagrams a 
Definitions for Beginners. $3.00. 
Enterprises, 


PS-12, Box 413, Wall 
Lake, MI 48088. 


a RR RH 

COLLEGE DEGREES - HIGH SCHOC 
DIPLOMAS BY MAIL. Authentic loo! 
ing novelty certificates. Low cos 
Fast delivery. Free Illustrated br 
chure. National Certificate Compan 
Dept. PS-100, 210 Fifth Avenue, Ne 
York, NY 10010. 


HIGH School at home; no classe 
Diploma awarded, low cost. Inform 
tion Free, call toll free anytime . 
800-621-5809 ( Illinois 800-97: 
5858) or write American School, Der 
LUE 850 E. 58th St., Chicago, | 


COLLEGE DEGREES BY 
Bachelors, Masters, Ph.Ds, 
way, at low cost, without 
any classes аё АП! 
details. Counseling, 
Tustin, CA 92680. 


INSTANT MEMORY 


new way 
A short, simple method. of page a powerfu 
memory. No memorization, no keywords. Release you 
photographic memory. Learn "how" you re remember 
you forget. M your natural ability ti 
recall everything. Send for free information to: | 
INSTITUTE of ADVANCED THINKING 
858P5 VielaPaz, Pacific Palisades, CA 90272 


ааа a MN E 

MAIL. G 
the ей: 
attendi 
Free revealil 
Box 


ping adults FINISH HIGH SCHOOL 
HOME in sparetime, by correspon- 
ice for almost 80 years. DIPLOMA 
ARDED...see if we can help you. 
erican School, Dept. 111-69 

East 58th St Chicago, IL 60637 
me 
dress 

/State 
one... 


‚ NO FINANCE CHARGES = = mm 


CARTOONING, 


SIGN PAINTING 
RTOON for money ! ! ! Free 
k: Success, Box 885B, Debo 
48121. 


IODERNM Cartooning taught by mail. 
te for free brochure. Cartoonerama, 
263-AE, Branford, CT 06405. 


ART INS TRUC TION 


IRBRUSH Art 
d Courses. 
ures. 


Techniques, Home 
Send for Information 
Dember School, P.O. Box 


3, Van Nuys, CA 91409. 


DETECTIVES 


ETECTIVE Profession, easy home 
dy: free tie-tack or lapel pin, certif- 
е, future. Professional Investigators 
ining School, Dept. Box 
0, San Pedro, CA 90733. 


'INGERPRINTING - exciting scien- 
> career. Home study course teaches 
rything. Certificate on completion. 
пу openings: prepare now. Profes- 
1а] Investigators Training School, 
CUP P.O. Box 1980, San Pedro, 


LOANS BY MAIL 


JDOANSI $2,000 - $5,000,000. Ad- 
| amount - Purpose. Write: National 
'ertising Agency, 507-PS Fifth Ave., 
v York 10017. 


SORROW By Mail! Free Details! 
G-PS119, 4707 Venice, Sandusky, 
44870. 


BORROW FROM HOME 
iNY amount, any purpose, 
days. Competitive rates. Also, you 

earn unlimited income as our 
ney Agent. No experience - own 
rs. National] Company to assist 
ry way possible. No Gimmicks! Free 
ails: Financial, Dept. 11-C-11, 
ннан Avenue, Cranston, RI 
| = 


IORROW 325, 000 “overnight. ji Any 
pose. Keep indefinitely! Write: Suc- 
; Researe Box 29263-FK, India- 
alis, IN 46220. 


WINEMA KING 


REE ENCYCLOPEDIA WINEMAKING 
-RMAKING, supplies, equipment, in- 
lients. Vynox Industries, Box 
(08, Rochester. NY 14615. 
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VINEMAKERS—BEERMAKERS Free 
alog. Fast Service. Large Selection. 
на. Box T850-N, Independence, MO 
| 


VINEMAKERS —- Beermakers. 

alog, Equipment Supplies. 
Box 68016-PS, Indianapolis, IN 

68. 

VIMEMAKERS - Beermakers: Free 

strated catalog of supplies. Sem- 

eco Box 122'76H, Minneapolis, 


IEERMAKER S, Winemakers. Free 
alog, Recipe. Finest Ingredients, 
ipment, Service. SPI, Box 7848, 


pel Hill, NC 27514. 


IEER —Winemaking Supplies. 42 
orted Malts. Catalog. Wine Hobby, 
. Box 1866, Allentown, PA 18105. 


ТАКЕ Quality Beer Approximately 
Case! Easy Instructions 83. 
mpson's, Dept. PS, Бох 638, 
meen, AR 71832. 


IEERLOVERSI Brew Premium Amer- | 


, and European Beers at Home. 
r—Delicious—Fun, Great Savings. 
onditional 5 year guarantee. Great 
stmas Idea. Free Details, Duane 
orts, Ltd., Dept. PS119, 508 Canal 
New York, NY 10013, 


BUY IT WHOLESALE 


INGS, Jewelry priced 130% below 
il price. Catalog, $1.00 refund- 
|. Anka-PS, 95 Washington, West 
‘wick, RI 02893. 


IEPLACEMENT PARTS for ‘Chainsaw, 
oreycle, Snowmobile, Small Engines. 
)Jesale prices. 48 hour shipment. 
+ aSTES. B. Manufacturer's | upply, 


HIGH SCHOOL E 


The American School has been ! 


400,000 BARGAINS Below Whole- 


sale! Many Free! Liquidations . 
Closeouts! . . Job Lots ... Single 
ace hi er Free details. Worldwide Bar- 
gainhunters, Box 730-B, Holland, MI 
49423. 

80 ADVERTISING 


AGENCIES & SERVICES 


EXPERT Assistance for mailorder, 
advertisers. Ratebook leading newspa- 
pers, magazines $1.00. Chicago Adver- 
saing, Agency, 28-ES Jackson, Chicago 


MAILORDER ADVERTISING SER- 
VICES—Ad copy, ad sede sales 


letters, brochures, i licity releases. 
No job small. Details free. 
Gannon's, ine Box 345-511, Ports- 


mouth, OH 45662. 


83 RUBBER STAMPS & 
` OFFICE SUPPLIES 


RUBBER Stamps. Free Catalog. 
Jackson's, Brownsville Rd, G-100, Mt. 
Vernon, IL 62864 


85 PRINTING & RUBBER 
STAMP OUTFITS 


PRINT YOUR OWN — Printing 
Type, Supplies Direct From 
Send 25c for Catalog and 
Samples to: Company, DS, 
Meriden, CT 06450 


SIMPLE- X RUBBER STAMP 
PRESSES. Hydraulic Operated. Electri- 
cally Heated. Sizes 5”°x8", B"x12", 

10"x15". Starting Outfits. 

; Supplies Shipped Day 

Send $2.00 for Catalog 

Brochure, Custom Manufacturers, Box 
211-PS, Springfield, MO 65801. 


TOBACCO, PIPES, 
CIGARS 


SMOKE THE BEST Hand  Rolled 
Imported Cigar at the Lowest Prices in 
the Country. All First Quality, No 
Blems. Free Catalog, Discount Prices. 
Edward's Tobacco, Inc., 
163rd Street, Dept. 5 
Beach, FL 33162. Or Call (305) 
7404. 


87 
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ANY BRIAR “PIPE restored to like- 
new freshness and beauty. Details. The 
Briar Pipe Clinic, 458 W. Flower St., 
Room 5, Phoenix, AZ 85013. 

88 OLD GOLD, JEWELRY 


WANTED 
CASH 


IMMEDIATELY for 
Platinum, Jewelry, 


HIGHEST 


Free M s Meere Rose Indus- 
East Madison, Chicago, IL 
60602. Established 1934. 


GOLD - Silver - Platinum Wanted. 
For free information write: Wilmots, 


345 S, Glassell, Orange, Ca 92666. 


2S GONE NN NALE 


BUYING Gold - Silver! Free Details! 
01970." 50-PS11 Margin, Salem, MA 


HIGHEST CASH for Gold, Jewelry. 
Gold Teeth, Rings, Diamonds, Watches, 
Silver, Platinum. Mail Articles Today. 
Free gift with Information. Chicago 
Gold & Precious Metals, 6 E. 
Dept. 357, Chicago 60603. 


89 WATCHES, CLOCKS— 
SALES & SERVICE 


WATCH and Clock Repairing Books, 
Tools, Materials. Free Catalogs, North 
American, Box TT-EL, Fox River 
Grove, IL 60021, 


91 OF INTEREST TO ALL 


“CONSUMER Guide to Shop ping B Ву 
Mail." For your Free copy sen self- 
addressed, stamped long envelope to: 

A/NY 6 East 43rd Street, New 
York, NY 10017. 


SAVE TO 90% WEEKLY ON GRO- 
CERIES!! GUARANTEED! Information: 
Rush self addressed stamped envelope 
plus 25c! Martens Ent., 1046 Green- 
wood. Ct, Rm TPS1, Oshkosh, WI 


HOW SAFE 15 YOUR DRINKING 
WATER?  Facts—Questions——Answers. 
Send $1.75 сог. Bootes, Box 2405, 
Ogden, UT 8440 


92  MODELS—SHIPS, 
CARS, PLANES, ROCKETS 


BUILD museum-quality ship models, 
gun models, dollhouse room settings. 
1980 Model Catalog features complete 
kits, fittings, plans, construction mate- 
rials, tools, * books. 88 pages. 
Only 51.00. James Bliss & Company, 
Dept. PS, Route 128, Dedham, MA 
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94 FOR INVENTORS 


NONPROFIT foundation helps inven- 
tors. Widest range of services. Free 
recording forms. Free evaluation. Af- 
fliated Inventors Foundation, 501-А 
Iowa, Colorado Springs, CO 80909. 


PATENT IT ECONOMICALLY! Free 
details. N. 


Rainer, 2008 Fondulac Rd., 
Richmond, VA 23229. 


RIZ 


INVENTOR: America's foremost 
brokerage firm offers a complete devel- 
opment service. For details write: 
Charles 5. Prince Co., Inc., Empire 
State Building, Suite 3308-H, NYC 
10001. 


REGISTERED PATENT ATTORNEY. 
Applications and Searches. Mail Ser- 
vice, Free Preliminary Review. Box 
392, Millwood, N NY 10546. 


NEED HE HELP, 11 INFORMATION ? SOCI- 
ETY OF AMERICAN INVENTORS, Ete. 
4, Box 419-F, Savanah, GA 31405. 


IDEAS inventions, new products 
needed by innovative manufacturers. 
Marketing assistance available to indi- 
viduals, tinkerers, universities, compa- 
nies with feasible concepts. Write for 
Kit-PS, IMI, Smithfield Street, 
Pittsburgh, PA 15222. 


INVENTORS: If you have an inven- 
tion for sale or license, write for free 
booklet explaining how we can help 
yOu. Kessler ales Corp., C-711-FI, 
Fremont, OH 43420. 


INVENTED Something? Write: Regis- 
tered Patent Attorney, 7400 Benjamin 
Franklin Sta., Washington, DC 20044. 


PATENT LAW CLINIC, established 
by registered practitioners, rovides 
patent services for reasonable fees, 
9359-S Torrent Row, Columbia, MD 
21045. (301) 997-9280. 


INVENTORS CALENDAR, Newsletter. 
Contact: Benfield Promotions, P.O. Box 
2357, Anderson, IN 46011. 


INVENTORS—INNOVATORS 


Manufacturers desperately need inven- 
fens and new product ideas which have 
commercial sales potential We can help 
you ta SUCCESSFULLY sell your invention 
FREE information, instructions and list of 
INTERESTED manufacturers 


G.T. Brandon & Associates 
17925 Sky Park Circle. Sule б 
irvine, Calf 92714 


HO FEES! ... OF ANY KIND... AT ANY TIME! 


95 INVENTIONS WANTED 


INVENTION Service. 50/50 Agree- 
ment. Information $1.00. Mehon, 5003 
W. Wabansia, Chicago, IL 60639. 


е 
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MANUFACTURER SEEKING INVEN- 
TIONS. ADVANTEK INTERNATIONAL, 
1100 17th NW., WASHINGTON, DC 


20036. 

LEARN how to offer vour invention 
for sale or icense. saree Booklet 
Outlines Procedures, ret ice rates, 
requirements. Kessler es Corpora- 

“он 43420. 


tion, C-711-IW, epa ts 


INVENTIONS WANTED 
FREE CONSULTATION ө NO IDEA TOO SMALL 


American Inventors Corp. 
59 Interstate Dr. De 
West ре. МА 01089 AM 737-5376 
Based Service pany 


96 PATENTS FOR SALE 


WORM Harvesting Machine. Sepa- 
rates Castings - 50% of worms and 
100% of eggs processed are returned. 
Worms delivered clean. 2'x8' bed takes 
15 minutes. Howard Kiss, 2526 Wil- 
mette Avenue, Titusville, FL 32780. 


100 WANTED TO BUY 


QUICKSILVER, 
gold! Ores analyzed. 
Norwood, MA 02062. 


GOLD, Silver, Platinum! Free infor- 
mation! American Metals, Box 30009- 
PS, Charleston, SC 29407. 


$5 PER Lb. For Scrap Tungsten 
Carbide, and Stellite. Larry Poley, 
(616) 979-4075. 


platinum, silver, 
Mercury Terminal, 


| ‘TUNGSTEN Carbide, Tungsten, Tita- 


nium, Tantalum. Sell to consumer. 
Walker Metallurgical, 14111 Schaefer, 
Detroit, MI 48227. Toll Free 1-800- 
521-8484. (In Michigan, 313/273- 
0500 collect.) 


NATIONAL Commemorative Society 
Sterling Silver Proof Coin Medals. Gun, 
Box 83, Joanna, SC 29351. 
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102 TREASURE FINDERS, 
METAL DETECTORS 


FIND old coins, jewelry, gold nug- 
gets. New patented revolutionary de- 
vice. Free catalog. Gardiner, 4729L N. 
7th Ave., Phoenix, AZ 85013. 


105 MISCELLANEOUS 


MAGNETS All Types, Special — 20 
disc, or 10 bar, or 2 sticks, or 8 
assorted magnets, $1.00. Magnets, Box 
192-B, Randallstown, MD 21133. 


FREE HOOK. WE ray Elijah Coming 
Before Chirst. iddo Mission De 
58, oe Thurstan |, Road, Rochester, NY 


HOW To Stop Slow ELECTRIC 
METERS. 51.00 refundable. Power Ser- 
vices, 415PM, Watkinsville, GA 30677. 


106 PERSONAL 


INVESTIGATORS. Latest Electronic 
Aids. Write: Clifton, Eox 220-F, 
Miami, FL 33168. 


BECOME An Ordained Minister, Free 
ministerial credentials legalize 
right to the title "Reverend." 
Church of Gospel Ministry, 
Skyhill Court, Chula Vista, CA 92010. 


COLLEGE DIPLOMAS WITHOUT 
CLASSES, Accredited Degrees by Mail. 
Free Details. EACS, Box 33428, Seat- 
tle. WA 98133, 


ADVANCED TITLES/DEGREES Min- 
isters, Honorary Doctorates, other Ser- 
vices available. Omnidenominational. 
Free Details. Acquarian Church, 432- 
PS PCH, Hermosa Beach, Ca 90254. 


MESSIAH PROMISED LIFE to the 
overcomer. Read and learn exactly 
what you must do to escape the ceme- 
tery. Send for your free copy of “The 
Psychology of Purity and Chastity." 
To: SCHIZOPHRENICS INTERNATION- 
761 19. Wilkes Drive, Ft. Worth, TX 
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INSTANT CREDIT—Former Banke er 
Reveals Proven Formula on Obtaining 
Credit and Loans From Banks/Other 
Lenders, Without Previous Credit His- 
tory! $2.00. Steverhagen, P.O. Eox 17, 
Gradyville, PA 19039. 


A COMING Whirlwind to sweep this 
earth! Free Information! Write: Harvest 
PS, Jefferson City, MO 65102. 
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PERSONALIZED Social Security 
Card - Plastic - A Durable Reminder, 
Send Name, 5.5. Number, Box 481, 


Cranbury, NJ 08512, $2.00 Refund- 


able. 

WILLS—Make your own at home. 
Blank form plus example $2.00. STAN- 
DARD, P.O. Box 2709-PS, Livermore, 
CA 94550. 

NEED Money? Our members make 
person-to-person loans. Write: Taxpay- 
EAT nid Society, GP6, Pembroke, NC 


HANDWRITING eee $5.00. Gra- 
phology, Dept. 200, Box 1127, Jeffer- 
son City, MO 65101. 
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CERTIFICATES, Documents 
kinds) Guaranteed! Authentic!! 
logue 25c: LTD cue POR 3910- 
М9, New Hyde Park, NY 11 


A YEARS INCOME IN & WEEK 


| tem to sorn ever $50.00 on HOUR 
MAU ony cosine, Play relaxed. No cards or 
charts fo memorize ond IT WORKS! 
COPYWRITED 
| You том be satisfied 100%. No obligation. -Get a Я 
deck of cards and try it. You'll be amazed $$$$$$$%! D 
DETAILS VIA AIRMARK 
RAY, Box 281, Bristol, CT 04010 
hm mm um шш шш A шїп нш шш ee 


107 HEARING AIDS 


HUGE SAVINGS. 
markup. Free Trial, 
sale. Terms Arranged. 
Rockford, IL 61104. 


FREE HEARING AID CATALOG— 


ye ny wae ih onde В 


Eliminate dealer 
Batteries whole- 
Lloyds-PSc, 


SAVE l5 by Mail! Write “MON- 
EYSAVERS,"  9530-PS-11 Langdon, 
Sepulveda, CA 91343. 

.NEW - Hearing Aids, Batteries, 
Discount Prices, Free Details. Write: 
EON Dept. 69-V, Brookport, IL 


HEARING AIDS 


"V 1. PRICE CATALOG FREE! 


SUPER SAVINGS! Newest, Finest. 
All types. Buy DIRECT & save up 


to HALF! Mo: salesmen. Sold b 
AIR MAIL on HOME TRIAL. FRE 
Cataleg. Write: MONEYSAVERS, 


Dept. PS-11D, 9530 Langdon Ave., 
Sepulveda, Cal. 91343 


NEW TECHNOLOGY 


It's about time. For years you've seen ads 
for cordless telephones selling for between 
three and four hundred dollars. 

Now through some very clever planning and 
a sprinkle of new technology, Mura Corpora- 
tion has come up with a cordless telephone 
that sells for $89.95. However, it has major 
disadvantages that could totally discourage 
you from buying the system—but more on that 
later. 


ONLY IN AMERICA 

The Mura weighs only 12 ounces and 
measures 112"х 234"x 6%". The system in- 
cludes a base unit that plugs into your tele- 
phone jack. You carry your cordless telephone 
with you and when your phone rings, you press 
a button and answer. And you can talk to any- 
one as long as you remain within 400 feet of 
the base unit. 

But wait. We mentioned that the phone had 
major disadvantages. And it does. But first, 
let's outline some of its major advantages. 
Convenience You don't need an extension 
telephone. With the Pocket Phone you have 
an extension phone that you can take with 
you- in the bath, in the den, in the garden, or to 
your neighbors. 

Intercom You can use the base unit to page 
the person holding the cordless telephone. For 
example, if you're in your office and someone 
outside has the unit, you can press a button on 
the base unit and buzz the portable phone- 
just like on an intercom. Simply by talking on 
the phone plugged into your base unit, you can 
talk with someone on the remote phone. It's 
ideal for home or factory use. 

Price The cost of the Mura remote telephone 
is only $89.95. Compare this price not only 
with the cost of other $300 remote telephones 
but with conventional phones as well, and you 
can appreciate what a major breakthrough the 
Mura system represents. But there's more. 

You can plug any conventional phone into 
the base unit and carry on a three-way conver- 
sation. You can answer a call at the base unit 
and signal thé remote unit to pick up the line. 
You can cut out the remote phone from the 
base unit if you want to keep a conversation 
private. 


TALK OF VALUE 
You can carry the cordless telephone with 


you with its antenna collapsed and the battery 


on standby. When a call beeps your unit, you 
simply extend the antenna, turn the power on, 
and start to talk. 

The unit is FCC approved for connection 
directly into your telephone line. If you don't 


ordiess _ 
Wonder 


For $89.95 the Mura cordless telephone 
sounds like a bargain. But wait until 
you hear about its many disadvantages. 


have a four-pronged jack or a modular con- 
nector, simply call your telephone company. 
They'll promptly install a jack for you and the 
cost will be around $15 or less depending on 
your location. 


NOW THE CATCH 

We mentioned that there was a catch — a few 
major disadvantages that you, as the con- 
sumer, should know about before you con- 
sider purchasing this product. Here they are: 
Forget About Dialing The new Mura Pocket 
Phone can't dial out. It only receives calls. To 
many people, this doesn't matter because 
90% of remote phones are used to receive 
calls and not to place them. By eliminating the 
dial, Mura has cleverly saved consumers 
hundreds of dollars.. 
Forget About Steel Walls The Mura unit 
won't penetrate them. This means that if you 
want to use your phone in a factory with metal 
walls, your unit won't work. But for most facto- 
ries and practically all homes, the unit is ideal. 
Forget About Snooping The unit has only a 
400 foot range. At first this might seem awfully 
short, but nobody can snoop in on your con- 
versations if that person is beyond this range, 
and 400 feet is more than enough for most 
applications. Most cordless telephones 


operate in the 27 megahertz range {ће same 
frequency area used for citizen band radios. 


f 


The base unit for the Mura can also be used as 
a personal paging system or intercom. 

The Mura uses the 49 megahertz range. This 
frequency has clearer reception with practi- 
cally no interference. 

The above are the disadvantages. For 90% 
of you, they don't mean a thing. For those 1096 
of you who need a dial, we would recommend 
the more expensive cordless telephones. 

But for those of you who will accept its 
disadvantages, you'll be in store for the great- 
est idea in telephone convenience since the 


MILIELAPHONE 


The ‘Mim cordless opone represents a 
major breakthrough in telephone technology. 


cordless telephone was first introduced. In 
fact, rather than install an extension phone, 
why not consider the Mura instead? 


TRY IT FIRST 

We suggest you try the Mura Cordless 
telephone system in your own home, office or 
factory. Use it for 30 days. Take the phone to 
your next door neighbor's house or with you to 
the bathroom while you take a shower or bath. 
Take it with you on your patio or balcony, or 
bring it in your garden as you work. Use it in 
your factory as an intercom or in your office as 
aremote telephone. 

After you've given it a thorough test, then 
decide if you want to keep it. If not, no problem. 
Simply return your system for a prompt and 
courteous refund including your $3.50 post- 
age and handling. You can't lose. 


HERE'S THE WAY 

To order your unit for a 30-day test, simply 
send your check for $89.95 plus $3.50 post- 
age and handling to JS&A Group, Inc., One 
JS&A Plaza, Northbrook, Illinois 60062. 
(Illinois residents please add 5% sales tax.) 
Credit card buyers, call our toll-free number 
below. We'll send your base unit, cordless 
telephone, rechargeable batteries, recharger, 
complete instructions, our 90-day limited 
warranty, and the address of the closest Mura 
Service Center or service-by-mail station. 

Your unit is backed by Mura Corporation, a 
17-year old company famous for their micro- 
phones, headsets, and other audio products. 
JS&A is America’s largest single source of 
space-age products—further assurance that . 
your modest investment is well-protected. 

Very often when a product's disadvantages 
aren't made clear to the consumer, that prod- 
uct ends up being a disappointment. By ex- 
plaining the major disadvantages of the Mura 
cordless telephone, not only are we avoiding a 
possible disappointment, we're proving just 
how great a product it really is. Order a Mura 
cordless telephone at no obligation today. 


PRODUCTS 
THAT 
THINK 
Dept.PS Опе JS&A Plaza 
Northbrook, Ill. 60062 (312) 564-7000 
Call TOLL-FREE ........ 800 323-6400 
In Illinois Call .......... (312) 564-7000 
(© JS&A Group, Inc.,1979 


THE MUSCLE 
_ GOES IN BEFORE 
THE STRIPES GO ON. 
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7 CHEVY TRUCKS 
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BUILT TO STAY TOUGH 


61979 В. J. REYNOLDS TOBACCO CO 


This is where it all started. Camel quality, 
now in à rich tasting Camel blend for smooth, 
low tar smoking. Camel Lights brings the 
solution to taste in low tar. 


comes to low tar smoking. 


i - 


Warning: The Surgeon General Has Determined | 
That Cigarette Smoking 15 Dangerous to Your Health. | | | LIGHTS: 10 mq. “tar”, 0.8 mg. nicotine, НОН | 


